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PREFACE FOR TEACHERS 



The object of this compilation is to secure for the 
young- nurse a text-book on hygiene which sliaU he 
practical and within the range of her daily work. Tlie 
standard works upon the subject are written for 
medical stndonts aud pra,ctitio iters, and embrace an. 
immense amount of information beyond the compre- 
hension of the young pupil nurse, but which she may 
rcud and study ^i^ith profit when she is ready for it, 
the writer believing that the first-year iturae should be 
taught what she can assimilate and use, and nut wliat 
her teachers may wish her to know on a subject when 
ahe graduates. 

Necessarily many things are omitted, subjecta, such 
as the efftfct of cooking upon food, which are taught 
elaevrhere, and which every good teacher will teach in 
their proper relation to hygiene. 

A conMiderable number of quotations are given, lor 
two purposes: first to citd the authority of statementst 
and second to aBt^iat in establishing the early habit in 
young nurses of looking up references, which they are 
not inclined to do without help. 

A nuiiiber of authorities have been consulted, and out 
of the suggestions embodied in their writings the com- 
piler has endeavored to embrace in this manual what is 
essential to the nurse as a beginner. 

In the following outline for more advanced pupils 
the hygiene of venereal diseases has been stated in 
greater detail than th« other subjects, as the topic is 

ix 
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one which heretofore haa been ByBtematicaUy avoided 
in most schools for nurses. 

The revelutioiis. of the American Society of Sanitary 
and Moral Prophylaxis have Ijrouglit teaeliurs of iiurHes 
as well as th« public at largo to a strong realiziug sense 
of the need of better instruction to nurges, not only for 
the protection of th«ii- patients, but for themselvea. 

Supplementary Work for More Advasced 
Pupils 

1. Hygiene o( Venereal Diseaaea : 
GcnarrliCea. Syphilia. 

Oefini lions. 

Sjnipttmia. 

Disseiuiuation. 

Modes of infection. 

Propliylaxia. 

Btato coiiti-ol. 

luslmetion to parents. 

Instnictioa to cUildrea. 

Jnatriiction to yiuirg men a.nil women. 

Protection of nui-Hea. 

Four lecturee, eaob followed by & quiz. 

Eoferences: 

Abbott's Hygiene of TranBTniasible Disea.";*!), p- 198. 

Venereal ProjihylitKiB. by Maiion Ciaig Fotter. M'D., Amer- 
iedii Jounial of Nursing. Febi'uary and March, 1907. 

Transactions ot t]ie AmiTlciLn Sucitity of Sanitary a^iil Moral 
Fropliylaxis tor l!K)(i. 

The Renewal of Life, by Miss Margaret W. Wooley. A 
popular explanation of the procesa of reproduction in 
plants and aniiuals, cEeBigned for the oasiaiaDce of parents 
and teachers in giving iustructiou to children. 

Th« following 6ul>jcct8 for further study may be earried out 
Tery profitably byiwwgiiiug tlieni two or three months in advanof^. 
requiring foriiuJ p&pera propiirfd, whitli shall bo rvni by the 
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writera and diwtusBed by the class. Black'bna.rd iltn.'^tratioDB, 
charts, photographs, ami stereo [vtiooii Ulustmtioiiy i^huulil be pro- 
vided, Pupils should be required to cite all authurities coiifeulted, 
and the claaa kIiouJJ tn,ka uolts lor later sKanuiiatioa. 

3. Syatems of Water Supply in : 

Rome. 
New York. 
Quebec. 
CbLca.go, 
These cities aRord an ftxcellent satiety, as Ihe sourceB of 
eupply are widely different. 
Four papers. 

8. Sewag« and Garbb^; 

CoDstaatdiiople. 

Uavfttta before the Ainericaa occupatiOQ< 
New York. 
Chicago. 
Smalt towns. 

Country. ' 

Four papera 

4. Food supply of large cities. 
Pure food laws: 

Federal. 

State and Municipal. 

Metli€ds of Umon Stock Yards, Chicago. 

Cold storage. 

Methods of transportirg periahable food. 

Jewish food regulations. 

Pour or five papera. 

5. Btuldiag ordiuaiicea: 

Prolectiou ag»iust fire, and other flftfeguarda. 
Air space in factories, etc, 
Water supply. 
Toilet coovoaiencea. 
Elevators. 

Special study in reference to hoepitals. 
Three papsrs. 
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6. QuarantiDe LawB: 

National. 
State. 
City. 

House and room. 
Disposal of the dead : 
Cremation. 
BmiaL 
At sea. 

Dead from infections diseaseB. 
Transportation. 
Coroners' cases. 

Three papers. 

7. The Work of the Anti-toberculosis League. 

8. Military and N'aval Hygiene. 

The following standard works upon Hygiene are especially 
recommended to the senior nurses in preparing these papers: 

Practical Hygiene. By Charles Harrington, M.D. 
Hygiene and Sanitation. By Seneca Egbert, A.M., M.D. 
The Hygiene of Transmissible Diseases. By A. C. Abbott, M.D. 
The Principles of Hygiene. By D. H. Bergey, A.M., M.D. 
Practical Dietetics. By W. Gilman Thompson, M.D. 
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CHAPTER I 



INTRODUCnON 



The iDcreasing knowledge of the importance of the 
prevention of disease makes the study of hygiene and 
sanitation one of the most valuable factors in the educa- 
tion of nurses, who may by thar understanding of the 
conditions which preserve health or cause disease, render 
as effective assistance in the prevention as in the cure 
of the manifold ills which afflict mankind. 

In the nursing care given to every patient, no matter 
how trivial his ailment, as much or more time is devoted 
to protecting him from further or other ills, than is 
^ven to the care intended for his cure. If he cuts 
his finger, the principal care is to avoid infection; the 
cut itself may be of no great importance, but the infec- 
tion of the cut may be vital. 

In nursing typhoid fever the minutest details are 
carried out to prevent the patient from reinfecting 
himself, and from becoming a source of infection to 
his ndghbor; therefore we may truthfully say, that 
nursing is very largely the practice of hy^ene and sani- 
tation. 

The range of hygiene has become so enormously in- 
creased and complex, that it is a part of every branch 
of medical science. It hes with the scientist to investi- 
gate and expound the principles of hygiene, but its daily 
practice, which is the foundation upon which the health 
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^m of a Kommiiiiity largoly dependa, must necGssariiy be 
^m relegated to the women o£ the houaehokl or hospital 
^1 to carry out. 

^M Men may provide pure water systems, good sewerage, 
^M clean streets and laws to govern them, but beyond that 
H their control of hygienic; conditions Is limited, and it is 
H upon the women wc must depend for the wholEsome 
H food and surrouiulings which stand for good health. 
H Pure water and good drainage will not insure a house- 
H hold nor hospital against epidemics, which harbor dirty 
^M ice boxes, cellars stored with decaying fniit and vcge- 
H tables, dirty kitchen sinks, drains, bath lidjs, and water- 
H closets, unclean beds, unwashed botlies and clotliing, 
H bad ventilation and food, and rooms crowded with use- 
^M less decorations coverctl with dust. 
H ■ The keynote of good health is cleanliness of person 
^^ and surroundings, \vhile the cliief eause of disease ia 
^M filth. The young nurse beginning the Rtudy of hygiene 
^m cannot fail to realize as she undertal^oe each subject of 
H aJr, water, food, etc., that dmnliness is the most impor- 
^B tant phase of <^very topic. The consideration of cleanli- 
^V liess may he r-arriaJ to such an extreme, that one may 
^ become a slave to the details of living in order to secure 
it, but for one illy balanced person thus in bondage, 
there are millions of lives sacrificed because of unclean 
habitations: nor is it all in the tenements of the poor 
that such filth exists, it may be foiuid in many high 
places where the excuse of poverty and ignorance does 
H cot ^st. 

H Every woman who receives the training of a nurse 
^^ should feel in duty bound, not only to practice cleanliness, 
^M but to teach it as well, 

m. 
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CHAPTEl 



Section I 



FOOD 



PREPAIUTOBT Rbading: Anaio-my /(yr .Vursfa, Ivtober, Chap- 
ter Xlll, XIV, XV. 

Food supplies the needs of the human body in five 
ways : — 

" 1. It is used to form all the tissues of the body. 

" 2. It is used to repair the waste of all the tissues. 

" Z, It is stored in the body for future use. 

" 4. Tt is coiisuiiKd as fuel to maintain thn conatant 
temperature wluch the body must always possess in 
a state of health. 

" 6. It produces muscular and nervous energy." 
(At water ,1 

Composition of Food. — Food is usually divided chem- 
ically into 1. Proteids and albiuninoida; 2. Carbohy- 
drates; 3. Hydrocarbons or fats; 4. Salts^ extractives, 
etc. 

Each group has its own ofRee in the body and all arc 
neeewary in due proportion for thr- nutrition of the body, 
although in time of need any f)ne of the di'\'iBions may 
supply for either of the others temporarily. 

" In general it may be said that the carbohydrates are 
used for the production of force, and that the "^lis are 

s 
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stor«l in the body and usal as fuel. The pmt^'ids 
lio all that can be done by the fats ami carlxihyi Initoa 
and in a»l<lition form the basis of blood, muscles, and all 
the connective tissues." (Kimbcr.) 

The proteids are the most important constituent of 
both animal and vegetable footls. and between the two 
elawflps there is little chetiiical difference, their nutritive 
value beinp about pr|ual. They are present in variable 
amounts in all vegetable and aiiinial tissue. 

Taken in excess they cause diarrhira and albuminuria 
(albumin in the urine), while a deficiency wll cause loss 
of strength atiil gi'eatly lesienctl resistance t^o ilisease. 

The/rUs are found in both animal and vegetable foods 
such as the fat of meats, of milk, ohvc oil, and cotton seed 
oil. 

T'he carbohydrates include the starches, sugars, and 
cellulose, being found most plentifully in the cereals, 
as wheat, oats, rye, barley, com, in the Icgnnies. as peas 
and beans, and in the various root foods, as i>ntatoes. 

Tlie carbohydrate fi lessen the desire for fa|.s and taken 
in excess cause a great increase of fatty tissue in the body, 
and produce indigestion. 

Certain organic acid:? are found in fooiis and arc a 
necessary constituent for nutritionj their exclusion 
cau-sing seiu^y. The two most important acids are 
citric and tartaric, the former found in lemona and 
orange.3, and the latter mostly in grapes; lactic acid is 
found in milk; oxahc acid is foimd in spinach, toinatoee, 
strawberries, and rhulwirb; acetic arid is the aciil of 
vinegar; malic acid is found in apples, pears, and some 
other fruits. 

The minora? elements of food include wat«r, the chlo- 
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rides, phosphates, aulphatea, and other salts of aodiura, 
potassiimi, anrl magnesium, besides some of the com- 
pounds of iron. 

Chloride of sotiiuni (common salt) is the most impor- 
tant, and deprived of it there is loss of weight of the body. 
The phosphates arc necessary for tlic growth of bone, and 
to the nervous system; iron is needed for the hemoglobin 
in the blood; deficiency of calcium and magnesium 
causes rickets. 

Two thirds of the weight of the body is made up of 
iimler, and in consequence large quantities of fluid must 
be taken daily to take the place of that lost by the 
excretions. 

A certain amount is necessarily taken in all forma of 
food and beverages such as tea, coffee^ milk, and the 
alcoholic or non-alcoholic drinks, three I'luarts daily 
being required for an adult, more in hot weather or when 
cngagctl in hard labor. An cxccaa of cold. water taken 
with meals imtmii-s digestion, but the rlTrctii of a de- 
ficiency of Huiil are nuu-h more serious, mducing dis- 
orders of tile kidneys ami Waikler. 

The reaerve forces of the body are stored in the form 
of glycogen and fatty tissue. 

Some of the cml-products of carbohydrate digestion 
arc reconverted in the hvcr into glycogen, which is given 
out for heat and energy during the intervals between 
uating. FuthergilJ says. " The Uver stores up from each 
meal so much glycogen, giving it olT as required; other- 
wise life would be one long, rlre^ry meal." 

The fatty tissue is les,? available, and is called upon 
during prolonged deprivation from food. 

" The potentml cnmjy of any food is meaauretl by the 
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amount of heat which can be obtained by its complete 
combustion, and is expressed in units or calurios. . . . 

" The amount-of energ>' required to raiac the tciiipera- 
ture of a. pound of water 1*^ F. has as a mocbauical 
<KHiivalcnt 772 units of work; that is to say, the same 
amount of energy will raise 772 pounds 1 foot." ' 

Tlic combustion of carbohydrates and fats in the body 
18 complete, but the proteids leave a residue oJ" urea. 

The amount of food necessary varies with the indi- 
vidual, the uceupation, and thu eliniate. In planning 
any dietary, not only tlie nutritive value but variety 
and individual taste need consideration; otherwise the 
appetite becomes impaired. 

The constituentfi of the standard diets have been 
mofUricd by the results of recent researches. 

One writer says that the " American working man 
requires four ounces nf prnteids, two ounces of fats, and 
eighteen ounces of carbohydrates," whieh seems to be 
the proportion and quantities generally accepted by the 
best authorities. 

In modifying the quantity to suit the individual it ts 
essential tliat the proportion of 1 part nitrogen to 15 
parts of carbon be maintained. 

'i'iie amount of water needed varies from 70 to 100 
Buid ounces daily, according to the cUmate, season, 
amount of work or exercise, and activity of the skin and 
kidneys. 

The dtgest^Hiiy of food depends upon its nature, 
texture, hardness, and chemistry, as well as upon the 
quantity, whether mbced with other foods, thoroughness 
of mastication, and upon the condition of the digestive 

' Practical ffi/tjlene, Horrbglon. 
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organs of the individual. Animal food is considered 
somewhat more iligostible than vegetable; the fat of 
meats less digestible than the lean, and the sugar and 
starch of vegetables capable of complete digestion when 
•projjerhj cooked. 

Many years ago a Cana^-lian workman name*! Alexis 
St. Martin receivetl an injury to the stomach whieh 
would usually havt^ pmvwi fatal, but the man reeovenni, 
with an opening iato the stomach which enabled Dr. 
Beaumont to make a aeries of experiments and obscn'a- 
tions upon the process of digestion, which have been of 
remarkable value. 

It should be taken into consideration that the process of 
digestion, however, does not all take place in the stomach. 

Dr. Beaumont's list of foods is arranged in the oriler 
of their digestibility as follows: " Rice, tripe, whipped 
eggs, sago, tapioca, barley, boiled milk, raw eggs, lamb, 
parsnips, roasted and baked potatoes, and fricasseed 
chicken are most easily digested hi the order given — 
the riee disappearing from the stomach in one hour, and 
the fricassci.'[l chicken in two and three-foiu'ths hours. 

"Beef, mutton, pork, oysters, butt^er, bread, veal, 
boiled and roasted fowls are rather less digestible — 
roast beef disappearing from the stnniach in three hours 
a.nd roast fowl in four hours. Salted beef ajul pork 
disappear in four and a quarter hours." 

Chambers' list of the digestibihty of foods is as fol- 
lows: " Roa-'it mutton, sweetbread, boiled chicken, 
venison, soft-boiled egga, new toast<id cheese, roast fowl, 
.turkey, pnrtriilge and pheasant, lamb, wild duck, oys- 
fters, periwinkles, omelette, tripe, boiled sole, haildock, 
dkate, trout, perch, roast beefj boiled beef, rump steak, 
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roast veal, boiled veal, rabbit, salmon, msckfrel, ht-rring 
piichardj sprat, haril-boiletl anil frietl eggs, iiigt^oii, liaro, 
duck, goose, fried fish, roast and boiled pork, heart, 
livor, Icidncys, lobstpr, salted fish, crab." 

The Necessity for a Mixed Diet. — -It i^ conct'dol by 
the best authoritiptj tliat a mixed diet is an absolute 
necesaity for man. 

Wliilc there ia no do\ibt that a larRC number of per- 
sons suffer from an excess of animal foo(.l, observation 
proves that people who live upon a strictly vegetable 
diet " if required to exert themselves in any unusual 
way when food is deficient, they simply die. The reason 
is evident — they have been living upon their own tiaaues, 
and the small quantity of albuminous matter in grain 
is a long time in building them up again, so that for weeks 
or even months their muscles are in a state of atrophy." 
(Chambers.) 

The Chinese and Jat.iane.se are often cited as proof to 
the contrary, but in both instances while living prin- 
cipally upon rice, their diet is supplemented by eggs, 
fish, pork, and chicken. 

'I'hompson MTites, "Attempts have from time to time 
been made for economic reasons to furnish large botiics 
of laboring men with a purely vegetable diet; but this 
die;, is found to defeat its own enda, in that the raasJ- 
mum of labor caimot be "maintained by men who are 
fed exclusively on vegetable food, although some carbo- 
hydrates are necessary. Itgrarlually induces aeondition 
of muscular weakness and languor with dismclination 
for either physical or mental work. . . . 

''A man cannot perform more actual muscular laboi 
' practical Dieteltre, Thompson. 
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upon an exclusive diet of iitiiiiml food than of stnrehy 
footl. He rwiuiros nbuiRlanl atiiiiml food to replace 
the general wear a-ml tear of nmscular tissue, but the 
energy for muscular contraction is not tlorivw I from nitrog- 
enous fooii, but from carboliyd rates, tliu former being 
used to keep tlie iiiLisalea in a iiadthfiil state of equilib- 
rium. He who is pbysjfally feeble and who lacks mus- 
cular power eannot restore that power by an exclusive 
nitrogcEouB diet. A man feci upon nitrogenous diet 
without vegetable food may not work &s well in daily 
labor as when 0ven a fair proportion of the latter; but 
on the other hand he is better fittwl for sudden arduous 
exertion than are exclusive vegetable feeilerfi. 

"A mixed diet therefore is the only rational one for 
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Section II 



Varieties of Food. Animal foods. — The flesh of the 
herbivorous animals, domestie iiiiil wild fowls, eggs, fisb, 
and milk and its products are the sources! from which 
men derive animal food. Except fish, the flesh of car- 
nivorous animals i.s unpalatable, although in time of need 
the Rr-Mh of hoi-scM and dogs ami even eats is consumed. 

In Trance and OiTmauy the flwh of hoi-scs anil dogs 
may be seen in many markets bceause of the high 
priees of oilier meals. 

During the siege of Para in the Franco-frussian war 
it is said that a thousand dogs and five tboiisiuid cats were 
eaten after the food supply became nearly exhausted. 

The nulritit'e value of meat iti ilue to the pi'esence of 
the prot^iids, fats, ami mineral salts, the carbohydrates 
existing only in very insignificant quantities. All meat 
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contains some fat, the greater the amount the largei 
its nutritive value. Pork usually contains a much greater 
proportion of fat than beef, while veal and fowls have 
comparatively little. 

The flesh of young animals is more tender and there- 
fore more easily digested. Raw meat is more easily 
digested than cooked meat. 

Meat which has been properly roasted or broiled ia 
more easily digested than when boiled or fried. . Except 
in individual cases beef is the easirat of digestion and pork 
- the most difficult owing to its large proportion of fat. 

With veal its digestibility varies greatly with the in- 
dividual, some persons digesting it easily and others with 
the greatest difficulty. The white meat of fowls is more 
digestible than the dark. Ducks and geese are more 
difficult to digest than other fowls, while wild fowls 
are more easily digested than domestic. Sweetbreads 
are easily digested, while liver, kidneys, and heart can- 
not be digested by persons with faulty digestion. The 
red meats (beef, mutton, and venison) are often pro- 
hibited to rheumatic patients, and less often for those 
suffering from disorders of the stomach or kidneys or 
from nervous troubles; the white meats (veal, chicken, 
and young pig) and fish only being allowed, it being sup- 
posed that the red meats contain a larger amount of 
nitrogenous sul>stance and are irritating to the kidneys. 

Diseased Meat. — Egbert ' states that the following 
meats should not.be eaten: "1. The flesh of all animals 
dead of internal diseases, or which have been killed while 
suffering from such diseases, or animals killed by over- 
driving. 2. The flesh of animals with contagious dis- 
' Hygiene and Sanitation, Eg'jert. 
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cases tliat may be transmitted to man. 3. The flesh 
of ELtiiinals that have been poieoned. 4. The flesh of 
animals with severe infectious diseases as pVEemia^ etc. 
5. Flesh that contahia parasites that may be transmitted 
to man. 6. All iniirid flush." 

The diseases common in cattle which render them 
unfit for foal arc tubprculosia, pleuro- pneumonia, foot- 

1-inouth discaae, anthrax, Texas cattle fever, and 
inomyco&is. In i>igs the diseases arc hog-cholera, 
tiibcrculofiia, Triehina spiTalis, anthrax, muco-cnteritia, 
measles, and Cj'sticcnnis tellulosa. 

Meat Inspection. — The inspection of meat difTcra 
greatly In ditTerent countries. In the United States the 
inspection is mostly under the Federal autliorities, much 
of it being done in Chieago and Omaha, the great meat 
markets of the world. This, however, does not cover 
the quantities of meat consumed in the small towns and 
villages whore the supply is local, antl there can bo no 
doubt but large amounts of diseiised meats are eaten 
daily in all parts of the country. Tlie inspection of 
meat is matle both before and after the slaughtering of 
the animal, and includes (ibHriTaiioris upon the amount 
and condition of the fat, the consistency, color, and odor 
of the muscles, the condition of the bone marrow, lungs, 
kidneys, liver, spleen, and lyniplmtic glands. 

The internal organs are examined for tumors, para- 
sites, or suppuration, and the microscopical examina- 
tions are made princi|mlly for the detection of parasites 
such as triehina. 

Evidences of tuberculosifi are found in the lungs, 
pleura, or some of the lymphatic glamls. 

In the United States, as well as in most foreign coun- 
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lri('H, the mpat of tubrrp.ildr nnimjils is sold ■without tiny 
ik'cl«.ration as li> its iialurc as wholcBoiuc muiit wUcii the 
disease is localJaeil. 

Thorough coolving mil destroy any parasites or disease 
gcnns contaiiieil in diseased meat. 

Meat and Fish Poisoning. — Some of the putrefactive 
chiLiigea m mpat and fish produce toxins ([X)isoiis) and 
ptomainr's (poisons produced by bactt-ria) whieh cause 
tht! cases of meat and fish poisoning in inan. Tliese 
eases arise more fre(]uently from canned meats and fish 
than from fresh food. TJidlke tlie parasites theao toxiiia 
are not destroyed by cookiiiK. Harriiigton cites the case 
recorded by Paiuiin. " wlio found that the poison of 
certain putri<l meat retained ita activity even aft«r it ha 
been boiled U hours," It. is fouml lliat it is not tlic ex- 
tent of tlic putrefaction wliieh deLermlnes the gravity of 
the poison, but the nature of the bacteria which have 
caused the change in the meat; some of the most violent 
eases of poisoning are recorded when the meat showed^ 
neither by look nor mlur that putrefaction had begun,] 
and on the other Land some ii-)cat.s in the advanced staf 
of decay were found harmless. 

TranGmission of Diseases by Meat and Fish. — llarTing-j 
ton mya timt,' " Concerning tlic possibility of transmia-j 
sion of tuberculosis by eating diseased meat thae iM 
pracl.ieally no evidence of value, but whatever dange 
tlierc in, if any at all, is disposal of by thorough cooking^ 
anee thereby the bacillus is quickly killed." 

Three (iiffcrent kin<ts of tapeworm have been found 
to have been taken by man with imperfectly cooked 
meat and fish. 

* Practical JJtjaiene, Ilftrrington. 
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Tho disease dui? tii Trichina sjnrah'x which ift foiiml 
oiily in pork, uci^urs very Kotiimoiily m Ocriuany where; 
the practice of eating meats which have only been 
smokfd or not cooked at all, is more frequent than in 
America. 

Fatal infections through abrasions of the skin are not 
uiiconniioa among those who handle the fiesh of cattle 
(k'aLl from anthrax and some othtT tlisfascs. 

Numerous i^judcnucs and ijulividual easrs of typhoid 
fever have been traced to oysters taken from water Vi'hich 
hafi been contaminated with sewaRe. 

Milk. — Milk is one nf the most important foods ss 
it contains fill of the essential elements wliich go Lo make 
a completfi food. 

However, milk i8 such a porj culture-medium that it 
is invafled by bacteria of all kinds, and speedily becomes 
a source of danp;er unless handletl with the Ere^test care. 

The bacteria foiuul in milk may come from a diseaaid 
cow, an unclean cow in unrlean surrounding, filthy 
methods of milking, or dirty utensils, or impm-o water. 

To obtain pure milk it is therefore essential that the 
cow should be elean and hi'althy, the milker of cleanly 
habits, ami all utensils kept pcrl'oetly clean. 

'ITie thickening or souring of milk is due to certain 
bacteria which produce lactjc acid; while other bacteria 
cauac the milk to dccomiKise licfon; it .sours. If bac- 
teria were not present nnlk would remain sweet indefi- 
nitely. 

'I'iie bacteria of disease such as lubcrculosis may 
come from the cow or have been conveyei.1 to the milk. 

The transmi.'ssion of tuberculosis to man by means 
of infected niilk is still open to some doubt, but there 
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seems to be enough Gvideuco to warrant the prohibition 
of selling milk from tubt'i'tinlar cows. 

Cows often have a condition known as garget, an in- 
flammation of the udder; inilk from a cow thus afHiated 
causes intestinal disorders in infants and youn^ children. 

The most common diseases coiiveyvd by milk are not, 
however, derived from the cow, but are due to the lack 
of cleanliness, or to bacteria coaveycd to the milk by 
flies or other insects, or by vermin, or by the use of pol- 
kited water. These Lliseases are typhoid fever, diph- 
theria, scarlet fever, and cholera. 

Numerous epidcmies have been traced directly to the 
dai^>^nan or aome other dealers who have handled the 
mi!k before it reached the consumer. 

Cases of milk poisoning, many of them fatal, are due 
to the presence of certain bacteria which are found in 
unclean milk, or milk cans, or ice-cream freeKCTS, 

The most important disease producetl in this way is 
" cholera infimtuni, so eommoa among infants who feed 
upon cow's milk in warm weather. It is eaay to undcr- 
Btand the nature of this tliseaae when we remember the 
great numberof bacteria in milk, especially in hot weather, 
ami when we remember that the delicate organism of the 
uifant will be thrown at once into diBonler by slight 
amountff of poison which would have no appreciable effect 
upon the stronger adult. We can easily understand, 
further, how the disease readily yields to treatment if 
care is taken to sterilize the milk given to the patient." 
{Profesftor Conn.) 

Any utensils used for storing milk Bhould not be used 
for other purposes; they should be rinsed in coki water, 
scrubbed vigorously in hot soapsuds, scalded in clear, 
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boiling water, wiped with, clean, dry towels, and be kept 
standing upside down. 

The use of preservatives in milk, such as salicylic acid, 
boracic acid, and formaldehyde, is forbidden by the 
laws of many states and citica, as they are detrimental 
to health. 

The regulations rcganling milk have greatly improved 
in cities in recent ycara, but much more needs to be done, 
eepecially in the country. 

Cream is the fat of milk which rises to the siu^ace 
upon cooling; and after separation from the milk is 
turned to butter by agitation. 

Cream ia a most agreeable and wholcaomo form of 
fat. It is sometimes subatitutod for cod-Uvor oil for 
tubercular patients, and Ik an imjwrtant arljclo of diet, 
when it is borne well, for the long-continued wasting 
diseases. The addition of limewatcr will often render 
cream more digestible. 

Cheese is one of the prothicta of milk which has been 
used for ages a& an important article of food. It is made 
from the curds of cows' or goats' milk, am! may be made 
from skimmed milk, the whole milk, or by the use of 
whole milk and ercain. Cheese, like veal, may be easily 
digested by some in^lividuals, and be highly intligestible 
to otheTB. 

Cheese poisoning is not unknown, caused by the action 
of certain bacteria which also invade milk, cream, and 
butter. 

Fish as an article of diet vary io nutritive value and 
digestibility; eels, herring, and salmon coiitMn the ' 
largest amount of fat, ami consequently are the most 
nutritious, but are much less digestible thuv «i\a^ 
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floundors.orwliitine, Favysaralhat. "the whiting is the 
most delicate, teridrr, and easy of digestion of all fish." 

Salted fbh are Ices easy to digest than frcBli fish. 

Fish should always be eaten when ixTfectly fresh, the 
best test of freshness being the bright redness of the gills 
and the fullness of the eye. 

Fish is often allowed to patients with Bright's cUseasc 
an<l other disonlers, when meat is forbidden. 

The poiflon aritjing from decomposing fish is more 
vioiont and more often fatal than siniilaT cases of meat 
po'mou'mg. 

Then; arc Konic individuals who cannot cat fish of 
any kind without syniptoniB nf poisoning, and others 
who nnwt avoid only certain kinrls, like shellfish which 
produee Kkin diannlci's such aR urticaria (hives). 

IjOlwU-rrs, crabs, claniH, shrimps, and oyeters afford a 
wholesome diut when perfectly fresh. 

Section III 

The Vegetable Foods. — Tiic cereals wheat, rye. barley, 
oats, corn, and rice are among the moat important 
foods; all contain some proteidsj a lai'ge proportion of 
carbohydrates, some fat, and phosphates. 

\VJi(;al contains the largest percentage of proteid 
material, and rice the least. 

The large percentage of protein contaijicd in the 
IcKuraea — peas and beans — renders them a valuable 
source of nil.rnfreiions food as they are both inexpensive. 

The grinding breaks up the grain and starch gi'aiiulew, 
Bejiaratcs lh(^ inihgestible partB, and renders the starch 
suitable for cooking. 
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Flour of any kind should be kept in a drj' place. 

BisikU's whito flour, Graham flour and entire 
flour are made from wheat. Graham flour contains the 
entire Rrain. even the outside husk, while entire wheat 
flour contains all but the husk. 

" Parenthctifally, it may not be out of place to refer 
here to the abaunl \\vyis maint^ned by a large part of 
the community as to the superiority from a hygienic 
etandjmint of foods containing all of the constituents of 
the ecreals from which thej- are prepared. It is difficult 
to undernland how the nutritive value of any food can 
be itiei'oased tjy the retention of matters which are com- 
pletely iniliKes-tible, ami to a certain extent irritating to 
the digestive tract. It is argued that an all-wise Crea- 
tor made wheal, for example, in the form in wliieh we see 
it, anil that it is not for us to attemjit. to improve it as 
we think by diseanliug the outer layei's. But this sort 
of reasoning might be extendetl so as to favor the con- 
sumption of the peel of oranges, the bones of fish, tho 
feathers of binls, and other innutritions and undesirable 
waste products."' 

Bread. — Bread is one of the most important forms 
of fo<wl, and is the most generally used foofi known. 
WTicat, being the most nutritions eereal and containing 
gluten, 18 the best adapted to bread making. 

Bread eontains flour. %vater, and salt, although ita 
flavor and nutritive value are improved by the additaon 
of sugar, milk, and butter. Well-made bread containing 
a small amount of fat lb nearly a complete food in itself, 
hence the name " the staff of life." 

To render bread "light" and digestible yeast is added 

* Practical Hygiene, Hnrruigkin. 
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to the other ingrodionts. the whole being kept in a tcm- 
pevaliire about 7U° F. for several houre. The j'east acta 
upon thi" sugar and converts it iiitu alcohol and carbonic 
acid gas, the latter by its expansion causing the bread 
to bedoint' porous aiuJ "rise." 

If tliis process of fermentation ia incomplete, the bread 
is heavy, and if eonliniieil too long the bread "eours" 
from tlio formation or la'Ctie and acetic aeitls. 

Good bread shoidd Ik; white, awcet, and spongy, with 
a t<ndcr cnist. 

Bread is more easily digested after twenty-four hours 
old. 

Bread may acquire luiwhoiesome properties by im- 
proper care. It should be removed from the tins and 
cooled upon a rack that the air may circulate upon all 
sides of the loaves. It should be kept in a closely cov- 
ered earthen jar whieh Hhould be used for no other pur- 
pose, and be washed and scalded between each baking. 
Damp, moldy bread may cause serious iligestivc dis- 
turbances, 

Baking Powders. — In Hcu of yeast, a variety of baking 
powders are used to " leaven" different kinds of bread, 
rolls, biseuit, griddle cakes, cookies, and other sweet 
cakes. 

Many eook.s make their own baking powder by uwng 
1 part of bicarbonate of so<la and 2 parts of cream of 
tartar, this eombinatlon being the ba.sis of the so-called 
"cream of tartar" baking-powderB. 

The action of potassium aei*! tartrate (cream of tar- 
tar) upon aodhim bicarbonate liberates carbonic acid 
gas (carbon dioxide). 

The combination of bicarbonate ai aw\a. '«S,\lft sM'a. 
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lilk is a common and wholesome " leaven," providivj 
ae soda ia not used in excess, and is thoroughJy sifted 
id blended with the dry ingredients before the sour 
milk is added, the ajnount iiseil being governed by the 
degree of sourniaw of t.lie milk. 

'Ilie phosishalie baking powders are equally good ami 
wholesome, and are miieh less expensive. Baking 
powriers containing aliun are univcrsiilly condomned as 
injnrious to iieiilth. 

The vegetables afford little proteids and fat-s, but a 
large proportion of carbohydrates &nd the mineral salts, 
and pivc variety to oin* diet. 

VegetfiblcH may be divided into tnbcrs, such as po- 
tatoes, sweet potatoes, and arliehokes, all of which 
yield a large proportion of carboliyd rates; the roots as 
carrot*, railishes. beets, turniiis, pai-snips, whieh yield 
little nutriment and arc chiefly valuable for their anli- 
seorbiilic (remedy or preventive of scurvy) pro|MTtip8. 

The herbaceous vcRetablea such as lettuce, cabbage, 
celery, asiiaragus, onions, t^pinaoh, and leeks arc also 
chiefly important on account of their niincral salts and 
of the variety they afford. 

The tomato, cucumber, squash, pumpkin, and egg- 
plant are really fruits used as vegetables; they eontain 
about 90 per cent of water and are very poor in proteitls, 
and contain about S or i) ])er cent of ear bnhyd rates. 

In the use of uncooked vegetables such as lottucGj 
radishes, young onion.^, and celery, great care should be 
taken in cleaning them properly. The germs of infectious 
diseases, such as lyphoiil fever, are found in the various 
fertilizers used upon the .soil, ami vegetables washed 
in polluted water may also be a source cf infection. 
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The farinaceous fprcparcci starch) foods are aiTow- 
root, tapioca, cooked clicstniitii. aiul sa^o, all easily 
(iigestod and much visoJ in diet for the bick. 

Vegetable fats arc dL-rivcd from uuta, olives, and 
cottoii seed. 

Olive oil is the most valuable as well as palatabif 
vegetable oil used for food. Pure oUve oil is of a green- 
ish yellow color. The adulteration of oKvc oil with 
cotton scfid oil has boon very common. 

Nuts are very nutritiou* on account of their largo pro- 
portion of fat, but arc difficult to digest. The nuts 
most commonly uawl in the United States arc pc-aiuit«, 
walnuts, hk-koiy nuts, cocoaiuits, almonds, and chest- 
nuts. Peanuts contain less fat and more protein tban 
any of the others. In Italy, France, and Spain, chest- 
nuts are used in many cooked forms, very largely in bread, 
or simply roasted. 

Fruits. — By fruits we generally understand the prod- 
ucts which are sufficiently palatable to he usal raw as 
desserts. They are cliicliy valuable for their mineral 
fialte. 

Eaten when ripe, and in moderation, they are whole- 
some and ea.sily digested; unripe or decayed fruit pro- 
duce.^ digestive disturbances of more or less violent 
character. 

It is considered better to eat fruit early in the day, 
as at breakfast. Fresh fruit i.s better than dried or pre- 
served fruit, but fruit in some form shouki form a part 
of the diet throughout the year. 

Bananaa and figa arc the most nutritious fruits, both 
being staple articles of food in the countriea where they 
grow. 
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Of th(^ large nuniiipr f)f borrit's uscci in the United 
States, cratibwTicB and goose l>t?mcB arc the only varieties 
wMfih need cooking, aiwl t!ie addition of sugar to render 
them palatable. 

Some persons are iinahle to eat strawberries, cither 
by reason of ttie intestinal disturbance produeed, ur 
because of urticaria residting. 

Sugar for food is obtained from sugar eane, glucose 
from corn, dextrose or gi-apc sugar and beet sugar; 
beet sugar being much used in FCuropo. 

Maple sugar, made by boiling the sap of the maple 
tree, is probably maile only in the United States, where 
it is used as molasses or as a confection rather than for 
general puiposca. 

Hcmey, which eoutains about 7S percent of sugar, may 
be regarrled as a vegetable proi.hiet. 

Mineral Food. — The miniTal most important as an 
element of food is salt (ehloride of.soiUum). It stimu- 
lates the flow of gastrie jiiiee, thus promoting digestion. 

Vegetables are deficient in salts, and the addition of 
soflium chloride while cooking renders them more pala- 
table and digestible. The phosphates, sulphates, and 
other salts of eotliiim. potassium, and magnesium are 
present in sufTieient quantities in a mixed diet. 

Beverages. — Besides water, the important unn-aleo- 
holie beverages are tea. coffee, milk, cocoa, ehoeolate, 
and the various carbonated drinks made by charging 
a mixture of fruit sirup, flavoring, and water with car- 
bonic acid gas. 

Of the various mineral waters there are alkaline and 
sulphur, besides the various purgative waters. 

Tea, coffee, and cocoa have a mildly stimulating effect, 
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fjfonucmg what Egbert despribes a.s a "sense of r omfort." 
Used to excess they produce iiisoninia, indigestion, ner- 
vous irritHbility, and palpitation of the heart. Tea and 
■cofTcc arti not nutritious in themselves, but are made 
sligbtly so by the addition of cream and sugar. 

Cocoa and chocolate contain a consitlerablo amount 
of nutrition, but to some persons are not easily digested, 
especially chocolate. 

Alcoholic beverages differ greatly in the amount of 
alcohol contained, from bwr containing from 3 to 5 
[wr eent, to brandy and wliisky containing from 40 to 
47 per cent of alcohol. 

Sergey' staten that "PhyBioLogic experiments have 
demonstrated that the alcoholic beverages may be re- 
garded as articles of food, not only on account of the 
quantity of alcohol present, but also on account of the 
extractives which they contain. 'Fhcy serve to stimnlatc 
the digestion, the circulation, and the nervnu.s sj-stcni. 
They aLsn diminish the oxidation prore^'if's of the body 
and lower the temperature. Small amnvmts of aleohol 
may bo taken daily in the food, and, according to Pro- 
fessor Atwater's experimentfi, these small amounU are 
oxidized in the system and are therefore a source of 
energy. 

" The principal objection to the use of alcoholic bever- 
ages is the fact that their constant use tends to the ac- 
quirement of the drink habit. The con-stanfc use of large 
amounts of alcoho! leads to grave derangement of health, 
and for this reason the use of alcoholic hc'Verages is to 
be condcmnetl, except under special conditions in disease 
where such a stimulant may be required." 
' Principlt« of U^^vexx. 
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Condiments iiifihule a large number of substances of 
no iiutriiive vaiiu? in tlimiselvt'^, but used as flavoring. 
Tlivy enhance the value of othtT foods by rendering tbem 
more palatable. 

Of the teiinplc substances, the common am salt, pepper, 
vinegar, mustard, cloves, ciiinariion, nutmeg, allspice 
(pimento), mace, lemon and orange juice and peel, and 
sage, besides an innumerable list of catsups, curries, and 
sauces compounded from a combination of many spicesj 
■witli vinegar and fruit or vegetables. 

The tendency in hot countries is toward the excessive 
use of "hot" spices and high seasoning which in time 
impairs digesliou. 



Section TV 

Food Preservation and Adulteration. — By the preser- 
vation of food we understand a process whereby food 
may be kept for a certain length of time or intlefinitely 
without putrefaction. 

Since putrefaction is due to bacteria present in the 
atmosphere, it is necessary for the preservation of food 
to protect it in some way from these germs. Heat and 
moisture being favorable to the growth of bacteria^ cer- 
tain foods such as meats, milk, berries, tomatoes, and 
otliere containing much moisture rapidly decompose in 
hot weather. 

There are four common methods of preserving food ; — 

1. Drying. 

2. Exclusion of air (with and without heating). 

3. Kxposurc to cold. 

4. Treatment with chemical agents. 
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Drying. — Drying ie a profiess more suitable for cer- 
tain fruits uiid vegetables than for meat, as meal wlicu 
dried betomes tnugh, unpalalable, and loses much of 
its digestibiliTy. 

Fish which have bfcn previously saUcd lose less of thpir 
flavor and digeetibiiity than meat. 

Eggs and milk are also dried, 

Drying may be accompliBhed by the sun or by arti- 
ficial means. Drying in the sun is easily done in a dry, 
sunny climate, but is d fficult near the sea or large bodies 
of water. 

RaisiiiB, figs, and prunes are uRually sunnlried, as 
Spain and California, where most of them grow, have 
both hotj dry climates; but in the more temperate 
climates, where large quantities of apples an(i peaches 
are dried for the market, artificial heat is eniploycd.the 
fruit being usually calEed "evaporated" fruit. 

The efficiency of the drying procrss depends upon 
the thoroughness with which it is done, and drying does 
not prevent the invasion of parasites. 

Exclusion of air is accomplished in various ways: 
by immersing the food in oil or fat, as sardines ; by coat- 
ing with some impervious substance such as paraffin or 
varnish; or covering with dry salt or sawdust, as with 

Meat and fish are frequently preserved by exposing 
them for many days to the .smoke from woo<i ashes, 
which coagulates the outer surface, rendering it imper- 
meable, and at the same time gives the food a peculiar 
flavor very palatable to most people. Meats and fish are 
usually put intoa salt hritie for some days before smoking. 

Food is canned by packing it liftKU^- m \An. ti^xa ^Vv^ 
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arc; scalnrl except a pin hole, and then steamed for sev- 
eral hours until thoroughly cooked and sterilized, when 
the pin hole is soldered. This is the process used for 
canning meats, fruit, and vegetables for the markets, 
and when perfectly fresh food is used under cleanly 
methods the fooil is wholesome. 

The danger from eanned goods may be from the action 
of the tin and snider upon meats or acid fj-uits and vege- 
Lablew; or from fuoil whieli was not fresh nor clean, or 
from lack of cooking or defects in sealing. 

All canned foods should be removed from the tins 
immediately when the can is opened, but tliis is unneces- 
sary when g!a«i cans are used. 

Exposure to cold is effceteil either by freezing, or by 
putting the food into a refrigerating chamber with a 
temperature two or three degrees above the fretizing 
point. Frozen food will keep indefinitely, but loses 
mneh uf its fiavor. By the use of refrigeration or "cold 
atorafic." as it is coninionly known, fresh meat is trans- 
ported from the United States, from New iicaland and 
South America to England and the Continent. 

Properly done, meat and other foods are often kept 
perfet^tly for several monthsj but there is room for many 
technical flaws in the process, and unless properly in-j 
six'rtal, much dangerous food may be thrown upon the 
market. 

Chemical Preservation. — Salt and augar are the oldest 
and least harmful of all chemical preservatives. It is 
said that the process of brine-salting fish is the oldest i 
method of food preservation known. Both meat and ' 
fish lose some of their nutritive value and become loas ' 
digestible when saltetl. 
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long-eontinued diet of salt meat or fish is conducive 
to scurvy. 

Sugar in a conccntratfd sirup is uswl to preserve 
fruits, and dry sugar La used with dried fruits. Vinegar 
acts as a preservative in pickling vegetableSj fruits, and 
oysters. 

The use of such antiseptics as boracic acid, salicylic 
acid, and formaidf-hydu in small quantities and as an 
occasional ingi'eJiL'nt of a diot has not bnim found harm- 
ful, but their continued use cannot fail to be injurious 
to health. Laws have been enacted in many states to 
regidate the use of these anti optics, particularly in milk 
and beer. 

The adulteration of food in this and other countries 
reached an enormous extent before the passage of the 
Pure Food and Drugs Act by Congress^ which went into 
effect January 1, 1907. 

On January 1, 190S, one year after tho law went into 
effect, Dr. Wiley, Chief of the Bureau of Chemistry, of 
the Department of Agriculture, reportetl that 95 per 
cent of all the manufacturcra and dcalere in foods, drugs, 
and beverages are now supplying pure articles. eoiTectly 
Iabele<l. 

Tlic extent to which the adulteration of food had been 
carricrd may be gathereil from Hulletin 100, Bureau of 
Chemistry, Department of Agriculture, by \V. D. Bige- 
low and Uiirlon J, Howard, wliieh is quoted as folIoVYs : — 

"■gince the middle of the last century the subject of 
food adulteration lias attractetl a constantly increasing 
amount of altention. In this country very little was 
done in this lini.^ until about ISSD. In ISS] the Division 
of ChemLstiy began the study of food adulteration, and 
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since then has givpQ a groat rlral nf time to the subject. 

Since 1898 the origin and place of raanufaaturt? of the 
foods studied by the Bureau have been carefulJy noted, 
and special attention has been given to imported foods. 

" In 18S3 the iirat practicable food-inspection law in the 
United States was enactetl in MassachusettB. Since that 
time other States have enactctl and enforced food laws 
until at the time of this writing (1906) twenty-five States 
are seriously attempting to regulate the eharacter and 
quality of the foods sold in their markets. In three 
additional Slates laws relating to the purity of dairy 
products arc enforced, and in several others a beginning 
haa Iweri made. 

" Food Jcgialation has received much attention abroad 
and the more highly civilized foreign countries have 
eificieut fooil laws and enforee them rigidly. The subject 
of the purity of foods is more widely studied in the United 
States now than at any previous time. The people as 
a whole are better informed on the subject than ever 
before, and there is a constantly increasing demand for 
definite information. In response to a very large number 
of inquiries regarding the matter this bulletin has been 
prepared as a popular statement reganling the nature 
and extent of food adulteration, and includes simple 
tp5ts by which the housekeeper or retail dealer may do-J 
termine some of the more prevalent forms of adultera-^ 
tioQ practiced. 

"The demand for information on thia subject is now] 
very general and, as is often the case when public interests 
is deeply arouscLl, there is an unfortunate tendency 
toward exaggeration which frequently amounts to sen-j 
sationalism. Such an attitude is to be deplored, 
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unless it is checked must sooner or later react unfavor-* 
ably. It is not unusual to ti-peaU of some of our typical 
foods as poisoned, and of food manufactuTers as poiaoners. 
Such characteriKations are unfortunate and untrue. 
Deleterious substances are doubtless sometimes added 
to foods. At the same time the word 'poison' lias a 
very strong and distinct significance and should not 
be applied to any of the substances nrdinarily addod to 
foods, pxeej>t in the sense that they are harmful. The 
word 'poisoner' signifies a person who intentionally 
and <lcliberatcly administers an article intended to result 
fatally, or at least very disastrously to health. 

" We do not for a moment admit that any manufacturer 
of footls adds to his protlurts substances which he believea 
will be injurious to health. There is no reason for at^ 
tributin^ such motives to so large and important a class 
of our citizens, and their business sagacity in other rlirec- 
tions prceludos the possibility of shortsighteiiness of so 
seriou? a nature. We cannot do les9 than assume that 
manufacturers who depend for their success upon the 
reputation of their brands will atld nothing which they 
believe will make their pnxlucts seriously detriuiental 
to health. It is not to their interest to shorten the lives 
of their customers nor to impair their appetites. We 
must assume that they honestly believe the products 
they employ to he wholesome. Therefore, in judging 
of the wholesomcnt'sa of preservatives and other siib- 
Btances added in the preparation of foods, the subject 
must be treated in a conservative manner and no criminal 
or even' dishonest mnlives attributed to those who differ 
with us on the subject. 



30 



HYGIENE FOR NUESES 



" ' ABULTFRATrON ' DEFINED 

" During recent years there has been a tcrulency to con- 
fuse the mintis of many by an incorrect use of certain 

wonls frfquently used In the discussion of fooJs. It is 
Uip iKflicy of some manufacturirrs to limit the word 
'atlulterati^d' to foods to which liave been added sub- 
stances of lower vfllU'e tlian the foods themselves with 
the intention of increasing tfie weight or volume. This 
htnitation is certainly not justifiod by the Englieh lan- 
guage nor by the facts, and euch a restriction of the 
tenn is entirely unwarranted. Tlie word 'adulterated' 
.property deseribes a food to which any noncondiinental 
foreign sulistancej not properly constituting a portion 
of the food, has been atJded. The fact that the added 
substance may be at times of a greater commercial value 
than the food itself has no bearing on llie question. Con- 
versely, the word 'pure' is properly applicable to foods 
that are unmixed with any foreign substance. It may 
be wholesome or unwholesome, but this property is 
not indicated by the word 'pure' or 'adulterated.' 
Tliia definition is not, of course, complete. According 
to the law.« of many of the Rt.'itcs a food is declared to 
be .adulterated un<Eer the following conditions: — 

" ' First, if any sulistance or substances have been mixed 
witli it, so (1,1 to inwer or depreciate or injuriously affect 
its quality, strcnfrth, or purity; second, if any inferior or 
cheaper substance or substances have been substituted 
wholly or in part for it; third, if any valuable or neces- 
sary ('(institiiciit or Ineredient hn-s been wholly or in part 
abatraetefj froiti it; fnurib, if it i.s an imitation of or ia 
sold under thf? name of another article; fifth, if it 
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consists wholly or in part of a (iiscased, decomposed, 
putrid, infected, tainted, or rotten aniinal or vegetable 
Bubatancc or article, whothcr manufacturt'd or not, ur, 
in the case of milk, if it is the product of a diseased ani- 
mal; BLxth. if it is colored, coatexi, polished, or pow- 
dered, whereby damage or inferiority is concealed, or 
if by any means it is made to appear better or of greater 
value tlrnn it really is; seventh, if It contains any 
added aubstanee or ingredient which is poisonoua or 
injurioue to health: Provided, Tliat the provisions of 
this act shall not apply to mixtures or compounds recog- 
nized fts ordinary articles or ingre<.ticnts of articles of 
food, if each and every package sold or ofl'ered for sale 
bear the name and address of the manufaeturer and be 
distinctly labeled umler its own distinctive niinie and in 
a manner so as to plainly and eorrcetly show that it 
is a mixture or eompomul, and is not in violation with 
dcfinitiotiB fourth and seventh of this section.' 

" The claim is matle by some manufacturers that the 
atidition of a preservative to food docs not properly 
constitute adulteration because the preservativre added 
are of greater eominerclal value than t.hf foods tlienisclvca. 
Such a claim, however, seems to be nothing but. a play 
upon wori.ls. For instance, bcnzoate of soda has a 
greater commercial value, weight for weight, than 
tomatoes, and the claim has been madu that for that 
reason its acUiition to tomatoes aetually increases the 
expense of the preparation of tomato catsup. As a 
matter of fact, however, it permits the tomato pulp to 
be prepared in large ([uantities and pre8er\Ttl in barrels 
in a much less expensive way 1han can he done without 
its use. It is evident, therefore, lV^8A, cvcth VW»\u^ "Csa 
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presRrvative employed is more expciisivp Ihan tlie sub- 
stance to wliicli it is atklwi, the addition is really made for 
the purpose of chcapemng the product. It is not for 
this reason that such a substance is properly called an 
adulterant, however, but because it is an added foreign 
BTibstaiiue and is neither a food nor a condiment. Thi'SR 
definitions cannot be tmphasized too strongly. Adulter- 
ated foods are not neet'ssarily unwiiolesoine foods. 

" The tenn ' misbranded ' is appropriately applied to 
foods incorrectly described by the label. The word has 
not the same sifipiificanee as 'adulterated/ and yet the 
two terms may frequently be applied to the same prod- 
uct. For ineitanoe, eomniercial atarch is sometimes 
added to sausage to increase its weight and permit 
of the use of a larger amount of water or of fatter meat 
than (?oiild otherwise be usnl. Such a imnluct may 
properly be deemed athilterated, and at the same tinie, 
if the article were properly brande<l, it might not be open 
to objection either on the score of unw!ioleeomeups.t or 
adulteration. If such an article, however, be sold simply 
aa sausage, the purchaser must naturally assume that no 
substance has been added to increase the weight of the 
material without a corresponding increase of nutritive 
value. The addition of starch to sausage, therefore, is 
not in itself deleterious to health, but in the absence 
of a proper declaration is a fraud, because It cheapens 
the article which the customer supposes he is buying. 
In this connection, however,, attention should be called 
to the claim of packers that 1 or 2 per cent of starch 
should be n<ided to the sausage that is to be boiled, in 
order to prevent its shrinking when the sausage is cooked. 

" The following definitions of 'adulteration ' and 
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' inisbratKling,' aa applied to fooJs, are taken from the 
food bill'now pending in Congress:' 

'"Sec. 6. That for the purposes of this act an article 
ehail be deemed to be atlulterated — 

'"In the caee of food: 

" 'First. If any aubstance has been nuxed and j)a[!kt'd 
with it so as to reduce or lower or injuriously affect 
its quality or strength. 

'"Second. If any substance has been substituted 
wholly or in part for the article. 

'"Third. If tiny valuable constituent of the article 
haa been wholly or in part abstracted. 

'"Fourth. If it be mixed, colored, powdcrcil, coatwi, 
or stained in a niaiiiier whereby damage or inferiority 
5s concealed. 

'"Fifth. If it contain any abided poisonous or other 
atided deleterious ingredient wlnicli may render sueh 
article injurious to health: Provided, Tliat when in the 
preparation of food products for shipment they are 
prcser^'cd by an external application applied in such 
manner that the preservative is necessarily removed 
niechauically, or by maceration in water, or otherwise, 
till! provisions of this aet shall be eonstrucd as applying 
only when said (irotlucta are really for consumption. 

'"Sixth. If it consist in whole or in part of a filthy, 
decomposed, or putrid animal or vegetable substance, 
or any portion of an animal unfit for food, whether manu- 
factured or not, or if it is a product of a diseased animal, 
or one that liaa died otherwise than by slaughter. 

'"Sec. 7. That the term " hub branded," aa used herein, 

■ Hnufic of R(;prei>mtatirBS| Fifty-iuDth Congress, Report No 
21'1S, March 7. 1906. 
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shall apply to all drugs, or articles of food, or aTticlcs 
which entcT into the eoinposition of food, the package 
or label of whitrli sliall bear any statement reganling the 
ingredients or substances containa.l in such article, 
which Btat*nioiit shall be false or misleading in any 
particular, and to Miy food or drug proiluct which is 
falsely ■ branded as to the State, Tcrritor>', or country 
in which it is manufactured or produced. 

'"That for the purposes of this act an article shall 
also be deemed to be niisbranded: 

'"III the case of food — 

'"Firet. IF it be an imitation nf or offered for sale 
under the distinctive name of another article. 

" ' Second. If it be labckd or brani led so as to deceive 
or mislead the purchaser, or purport to be a foreign prod- 
uct when not ao. 

'^"Third. If in package form, the quantity of the con- 
tents of the package be not plainly and correctly stated 
in tonus of weight or measure, on the.^utside of the 
package. 

" ' Fourth. If the package eontainiug it or ita label 
shall bear any statement, design, or device regarding the 
ingredients or the aubstancoa contained therein, which 
etatement, design, or device shall be false or misleading 
in any partiimlar: Provided, That an article of food 
which doc3 not contain any added poisonous or delete- 
rious ingredient shall not be deemed to be adulterated or 
misbranded In the following cases: 

" ' First. In the case of mixtures or compounds which 
may be now or from time to time hereafter known as 
articles of food, under their own distinctive names, and 
not an imitation or offered for sale under the distinctive 
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name of another article, if the name be accompanied: 
on the same label or brand with a j^tateriient of the 
place where- saiti article Iihs been riianufatturetl or pro- 
duced. 

'"Second. In the case of articles labeled, branded, or 
tagged so as to plainly indicate that thoy an? com- 
pounds, Imitations, or blomis: Prooided, That the term 
" blead " as uaed herein shall be construed to mean a mis- 
iurc of like substances, not excluding harmless coloring or 
flavoring ingredients : Arul proinded further, That nothing 
in this act shall be construed as requiring or compelling 
proprietors or manuraetnrrra of propnetary foods which 

jtain no unwholesome adcJed ingredient to diselose 
trade formulas, except in so far as the provisions 
ct may recjuire to secure freedom from adultera- 
''misbrandiug.' 

"CHEMICAL PRKSERVATION 
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" During recent years the practice has sprung up of 
adding to majiy articles of food certain chetnieal sub- 
Btances which have the property of delaying or preventing 
fermentation and tlecay. These substances aro commonly 
known as ehemical preservatives. Among thimi are 
aalieylic, benzoic, and boric acids, and their sodium 
salts (sodium salicylate, sodium bcnzoate, and borax), 
formaldehyde, ammonium fluoritl, sidi)hurous acid, and 
sulphites. 

*' It is claimed by those who favor the use of chemical 
preservatives that the action of the latter is similar to 
that of salt, vinegar, and wood smoke, and that the use 
of the former is not open to greater obiettivou \]tia.-&. '&isit 
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of the latter. In Tact, then* are not wanting somr who 
claim thut the fonuiT are li-ss objeclionablc than tl 
Uttc-r. The literature reganling the whulesomeness 
of the so-called eliemical prtwrvaiives is oot by any 
means unifonn in either approving ordisapprwing them. 
It 10 the o[Mnioii o{ this Bur«u that they cannot be re- 
gardnl as entirely wholesome cvqh in the sraall amounts 
gt^nerally aiMed to foods. The recent investigations 
conduRted by this Bureau, in which twelve men were 
iwcul ati suhjefit*, demonstrated that boric aciil 13 i«- 
jurimiM I0 h(^lth.* The experiments of the Gemuui 
Itti[X'riaI IJoanl of Health had the same result, and 
Germany liaH [iroliibite*! the use of this preservative 
ttllogt'ther. It is alnwst universally concedetl that 
formalilifhyde nrul fluorids are injurious, and the weight 
of c\idenc'c is decidedly adverse to sulphurous acid as a 
p«Krr\'ativc of nn-at prtxlucts. The experiments of the 
Bureau of Ch(imistry indiRate that neither salicylic 
acid nor Ijonxoic^ aeid is free from injurious effects. 

"ThiTC are now U|K)n the market a large number of 
brandd of cotiunercial preservatives, and there are firms 
who make a specially of preparing such prt'servative-s. 
Tht«e But^JS lances an' usually comfioged of the chemicals 
mentiont'tl alwve. 'Hiey arc frequently sold with the 
Btatement that thny comply with all pure food laws, that 
they aro entirely wholesome, and the clainj is sometimes 
nia<lc that they an; new products, and that their pres- 
ence in fcKhls e-aiinnt bo detected by the chemist. 
These statements are all untnie. As stated above, 
commercial preservatives usually consist of common 

' ir. S. Dit|it. .\gr. Bureau o( Chemislry, Cirmilar No. 15 (digest) 
soil Uul. No. &i, Port :. 
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aubstflnces of well-known atitisfptie action. 'ITieir use 
is forbiddpn in many States, and their detection is not a 
difficult matter. 

"As a result of these claims many email manufacturers 
are lod unwittingly to violate the food laws of the various 
States. By iising commercial preservatives which they 
are led to believe are not objectionable they add sub- 
stances to their fotxb which they would not knowingly 
employ. Such instances have repeatedly octun-ed, ami 
a number of preparations of similar nature are alao put 
Up in small packages and sold by agents from house to 
house for the preparation of what is Ivnown as "cold 
process" preserves. These preparations arc sokl under 
the claim.s mentioned above, and many housekeepers 
have been led to use them who would not have employed 
theui had they k^u^vTl iheir true character. Unfortu- 
nately, they are 3ometime.s accompanied by directions for 
the preparation of fruits without any heat whatever, 
and in such cases the amount of preseiTatlvcs eniploywl 
is often far in excess of that which even the advocatea 
of food preservative* advise. 

"COLORING MATTER 



"Some difference of opinion has arisen among hy^en- 
ista regarding the wholesomeness of the substances frequ- 
ently eniplnyed for coloring foods. European eountriea 
liave legally recognized the wholesomeness of a consider- 
able number of eoal-tur derivatives. In this country a 
preference is frequently given by the State laws to 
vegetable colors, although coal-tar derivatives ^omore 
commonly employed. 
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"As far as their application to the preparation of foods 
is concerned, coal-tar colors have been found to be much 
more satisfactory from a technical standpoint than 
the pure vegetable colors. They are readily soluble, 
are cheap in consideration of the amount employed, 
and withstand the action of hght and time much 
better than the ordinary vegetable colors available for 
coloring food. 

"In addition to any influence on digestion and health 
which the coal-tar colors may have, a certain amount of 
arsenic is added to them by some methods of preparation. 
In some colors, however, prepared with a special view 
to use in foods, arsenic is practically or entirely absent. 
In this connection it must be borne in mind that the 
aniount of coloring matter necessary to give a food the 
desired tint is very small, and the danger to health re- 
sulting from its use should not be exa^erated. The 
question of fraud, however, remains, and the use of 
colors enables the manufacturer to give inferior prod- 
ucts the appearance of high-priced goods. Yet again 
the colors may be used merely to produce an appearance 
more attractive to the eye and in accordance with popu- 
lar taste, even though the best materials were employed. 
Thus, coloring matter may be added to foods for any of 
the following reasons: It is sometimes placed in jelly 
and similar preparations when made only from the more 
expensive fruits and sugar, to make the color more per- 
manent and enable the product to retain its appearance 
for a longer time upon the shelves of the grocer. If a 
considerable portion of the fruit has been replaced by 
means of apple juice and glucose, the coloring matter 
is added to simulate the appearance of the fruit that 



FOOD 



39 



k 



IB supposed to be present. In the cheapest grade of 
jellies, which are made tntirely from apple fliiil gtucosc, 
and (iavored artilicially to imitate the product of higher 
priced fruit, coloring matter is employed to represent the 
appearance of the profluet imitated. 

" In the preparation of tomato catsup the natural 
coloring matter of the tomato is largely destroyed. Thia 
destruction is not so complete if the proilnct is promptly 
made aa when the pulp is stored for a eongidcrable time 
before it is used, loug storage of the pulp bleaehing it 
to some extent. The addition of a httle coloring matter, 
therefore, has been resortrd to for the purpose of imitating 
the golor of the produet which is marie promptly and 
by the most careful methods. The adrlition of color, 
•however, is likely to be abused, and this tendency has 
resulted hi placing upon our market tomato catsup of a 
p red color, much more vivid than eould pos-sibly bti 
lined without the use of artificial colors. 

" In the preparation of cucumber pickles the natural 
green of the cucumber is somcvYliat impaired. Home 
manufacturers have employed copper compounds for the 
purpose of imparting to the product a grceiiiah tint. 
Tliis also has been carrio<J to excess, and we sometimes 
fintl upon our market pickles of a bright green hue which 
is not suggestive of any natural food. Tln*samo practice 
obtains in the preparation of canned peas and beans. 
The great majority of those products imported from 
Europe arc colored with copper, and as a result are of 
a much brighter color than the same vegetables cooked 
when gathered freshly from the garden. 

" In themanufactiurrof butter it is found that the color 
varies with the season of the year, iVit IweA til Mw6 ^'S* 
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fmm vfaidi the milk is obUined, and vitlun 
tiitute vfiib the breed of the cot. Tlus results in ai 
Tariation ia tbe coilor of butter which manufacturcis 
have attcinptol to correct by aJding a saffieie&t amount 
of coloring matter to make the color uniform. This 
prsrtice lias also liecn carrm] to escesB. juul the butter 
DOW on our market is cfJwni more Jreply than is natural. 
ThU color Ti-arirs in clifFprmt markets of the countij'. 
Fortunat*'!}', during recent veais. there has been a tend- 
ency to decrease the color of the butter, and it is to be 
hopoti that before many yeais people will demand a 
product wliich is prepared without any addition of color 
whatever. 

"Coloring matter is sometitnes employed for the pur- 
iwsc of simulating the appearance of a more perfect 
arlicle than that actually used. B'or instance, in tht- prep- 
aration of canneil tomatoes a product having a certain 
bri^tncas of color may be obtained if tbe tomatoes are 
iwrfect, fully ripe, and of certain varieties. Often, 
hnmcver, the tomatoes delivered to the canner do not 
yitrld a product of the desired color. For this reason 
gome canners make a practice of adding coloring matter 
to thtir protluet, thus giving it an appearance which they 
gay is more acceptable to their euBtomers. 

" Again, in the case of meat, the color disappears aft 
considerable time, the meat losing its bright, frcsli color^ 
before the protcMS of deray is e\-ii.leiit. Therefore, the 
coloring matter is not usually applied to fresh meat held! 
at low tcmi)erature, hut to chopped meat. Hamburg] 
fiteak, and sausage, the addition of coloring matter toJ 
tliifl product thus giving it the fictitious appearance ofj 
rn«h meat. 
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•■nAiaNG POWDERS AND BAKING CHEMICALS 

" Baking powders consist of a imxture of bicarbonate 
of 60(la with Bome acid ingredient AATicn the powders 
arc moistened, these two suljslances uniti; and hberate 
carbon dinxid gas. To prevent the two substances 
mentioned above uniting pretnatiirely wliile the baking 
powder is still in tlie pacliafS'. owiiig to nioiRture iu the 
atniiisplKTe, starL-h is iisusilly employed as a filler. Some 
brands are elaimed by the tnaniifaetiirers to contain no 
filler, but to consist eselusivcly of sodium bicarbonate 
and the acid inp-odit^nt employed. 

"CANNED VEGKTAliLES 

"Canned vegetables congtitnte a class of products 
relatively free from adulteration by means of foreign 
Bubstances. Importer.! canned peas are eonimonly colored 
with copper sulphate. Owing to the enforcement of the 
imported food Ia^v by the Bureau of ('hrtnistn.', the pres- 
ence of co|>per is now almost universally state<l on the 
lalK'is of these goods. Peas and beans grown and canned 
in America are rarely colore*!. 

" One of the most frequent Fraitdft in this elaas of prod- 
ucts in tile preparation of goods whieh have reuelied a 
relatively mature state, and the selling of such products 
as first gratle. Mature peas, for instance, are sometimes 
soaked for the purpose of softening them, canned, and 
8old aa peas of first quality. Again, peas that are not 
thoroughly riiJc. but so nearly mature as to be n^latively 
hard and white, are sometimes canned a'? a high grade 
article. 

" At the ]ierlod at which sugar corn, vs ci4.wns«.^.\!^fe«ci,'ga. 



42 HTOtEN'E FOB NUKSES 

iHcftppcars very rapiJIy after picking and it is customary 
tu add some sugar at the time of canning. During recent 
yeare many camung cstabliahmenta replaced sugar with 
Httccharin, an artificial swei^tening material derived from 
coal tar. A fi-w years a^o it was customary to bleach 
corn for cmiiiitig by iih-hiis of sulphites, but this practice 
has been aHinnHt Mitiri^Iy dia continued. 

"Tmiiatoca art' flnmetimps cnlnred artificially in order 
to add to the pnce of an inferior article. 

"CEREAI^ PRODUCTS 
"BREAKFAST FOODS 

" During tlie last few years the nnmber of breakfast 
foiids on tlie market has been enormously increaseil, 
and vi>ry many of them are cxt^'nsively advertisetl by 
mimns of grt'atly t'xagjeratt'.i statements regari-Uiig their 
nutritivo value. Some of these products ore amply 
ground witli no utlier prfjiiaration tlian the removal 
of the hulls, etc. OUicrs tm- jHirtially cookal, ani! still 
othere ari' 'pniligi'stixl' by means of 5i*x"ia! treatment. 

** There ftpiH'ai"s to he some doubt as to the amount ai 
advantage derivwl frvwu tlu* tn«tirifnt to which the 
partially cook«l awl prnlip-stnl fotxU are subjected. 
All bri-akfast footls when thor^nighly coi>ked seem to be 
emu»Il>- as digt^tible as thv [woduets placed on the m&rketj 
in a uxpn; SKh-anw*.! siatt of preparation. 

'* The rumors which have beta circulated from time 
time that isseoio aud other poisonous subetances 
used ui breakfast foods have been entln^ly vitt 
foimdatiot]. There is ou doubt of the wholeetunei 
of these fuuils. At the same time, the exag^rat 
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claims made by Un; manuracturera regarding their supc 
nor nutritive qualities are to b»; deplored. 

" FLOUK 

"There is an impression in some ijuartos, unfortunately, 
that flour is adulterateil with grounii gy]jsuin or other 
mineral matter. It is also believed by uiaiiy that alum 
is used for the purpose of wliitemiig bread. It may be 
saidj however, that these forms of adulteration are not 
practiced in this country. 

" Soiuc jTars ago an effort was made to place on the 
market a ground stone for the purpose of adulterating 
flour. This prorluct was exl,ensively advertised by meiina 
of circular letters addressed to millers. As far m^ we 
have been able to ascertain, however, the product was 
never uaed. At one time during recent years tlie use of 
Indian com flour for the adulteration of wheAt flour be- 
came somewhat prevalent. This practice was entirely 
stopped by the enforcement of the Federal law relating 
to mixed flour. At the present time there is probably 
no product on our market more free from adulteration 
than wheat fTnur. 

" Some atlultcra lion is practiced in special kinds of Bour. 
For instance, much of the ao-called gluten flour on the 
market is not at all what it purports to be. Frerjuently 
untreated wheat flour is mid for gluten flour. Buck- 
wheat flour and other special articles of that nature are 
also frequently ailultcrated with cheaper cereal products. 

"COCOA AND CHOCOLATE 

"In the preparation of coeoa and chocolate, cocoa beans 
&re roasted, freed from shells, and ground. The re* 



■ii liyiilKNK FtJB NUBSGS 

t<'ilnii(j iii'iHluclr iH known as cocoa mas. It ctrntaina 
iih'oil Till (iiif ci'iit. of flit (cocoa butter), and is sometiines 
iM< III <l liiio I'lilvi'H withoiil any further additioD and sold 
!(.■ pliiiii iliii<'ii|iiii< or bitU-r chocolate. 

|''<ii ilti' |ii'i>)iiiniIiori of flwcetened chocolate, cane 
.Mjt'U |.' )ii|iii'<l lo till' ('(xiDft mass and ground at a tern- 
|i>i>tiiii>' ^tiltlt<i<>i)i 1o melt the fat. Milk chocolate is 
|iii |i.ih <l li\ ml\iiiH with thcowoa mass dry milk powder 
h.lti.iiitiil li\ fill' o\mh»mtion of whole milk) and sugar. 

\ 111 .1.1 ii obirtiMisi l>y nn^ssing the cocoa mass while 
.nil uiluiiMih wiivm li> molt (ho fat so thata portion of 
II 11, 111, i\ 1,1 rti,' i;»t is molii\i into cakes and aold as 
,-»>n l,itn,i wlulv' tUv' ';>r\>!S!«>l oakcs of cocoa from 
(>lii. Ii ( |,,.iu.vn ,n iSv' !A', l'„-*s Kvu oxtracteii are ground 

ii|' Ui ill, ('u I'.^i.f.;."^ *'! ly\NA!v;»St ^\W1«. 

l,u it,, l■,■>.^^,^■ o; o*v-A'cVf.;f.^ cvWYi and chocolatc, 

x iL U . .i\ \.t>,,>M , \;\-^ t'v i:;,r^-i.:nd in with the cocoa 

lu. II i',. , "- .' ■.'■.■ ■"■.'^^:u■.■'.ion ot ibesugarorwith 

l.,» II, [■, , ,,M. .., .■,■,:, ■,. I. ,.i \-i.s. 'i .'tiivy. it is btSevwi 
,ii 11 I,. I i.ii.:(. ■.,., ,; ,,i , o...^ > ii.i' ;i,s ■iHiiitn'. iuii LC ii* 
!.,,.!■ i'i!_\ II,., ill.;' ■,!,■ i,.i..i, i,\.!,-it 'V .tuis ".'rt'ducE isaoc 
[■i.i,in..i i^ui ..1 ;*. !',',, ^,;. J ; -s-is ',vlit'vt"d -hai; 
i,.,,ii\ .vU, ■ If.tv,;. vu,v' ..■^v. .!„-. >-i.>>i!",uu's T ,H.iiiifer~ 
:m..-. I'l'! ;.\i. .'i.! .v -.mnvr i^o .v i ;iviii> .'vuuium tor 
^LU-(i :iUi'l,-:.r::.-. !>> .;i,>;iv.i;li.\ ■\i,aiL-.i; .iiia ■.mroiliug 
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that only the pure product is brought into the countiy 
its adulU'ratioii after reaching our shores is not uncoin- 
inoii. Tht' altt'Hipls that have bwii mwU- to imilate the 
coffee bean have not been commercial y successful, but 
the grount) tofft'cs goUI in tho market arc frequently 
aclulterated. For ttiis purpose chicory was usually em- 
ployed, but has since been largely replaced by articles 
of lower value — ground peaa, wheat, beans, barley, 
etc.. now IxMng commonly used. The principal offense 
in the cofTce trade is misbranding as to country of origin. 
Tlie sale of Brazilian coffee, for example, as Java or 
Mocha is unfortunately very common. 

"Theartifieiallymoldod coffee berries, referred to above, 
arc not on the market, as far as is loiown, but may be 
readily distinguished by cutting a cross section of the 
bean ami exitminiiij; itn atructure. That of the artitipial 
bean is of a compact, Hulid, uniform nature, whereas the 
true coffee has a chfiracleriatic structure that cannot be 
imitated. If pure eoffce i.-* desire*!, therefore, the most 
practical plan is to buy it ungroiuid. 



"DAIRY PRODUCTS 

"U UTTER 

" The sale of oleomargarin as butter was formerly very 
common, but the enforcement of the internal-revenue 
lnws, relntive to that subjeet, by the TrejisuHr' Dnpart- 
rnejit, and of the State laws,' have greatly lessened this 
species of fraud, although violations of these la^vs still 
occur with considerable frequency. 

' II. 8, Dopi. of A^^., Btjmm of rhemiirtry, Bul. 8B Reviaed, 
Porta I-VUI, i'ogds oud Food CuulTol. 
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" It is now the custom to treat much of the rancid but- 
ter on tlie market in such a way as to remove the rancid- 
ityin tht preparation of what is Itiiown as 'process' or 
'rcnoTatetl butter.' In the early days of the manufac- 
ture of this artif:l(! it was orthnarily sold as fifsh butter. 
At the present time, liowcver, this product is re»|uireil to 
be marked on the wrapjier with the words 'Renovated 
Butter, ' and violations of the law rcqumng this are 
relatively infrequent. This !aw is enforced by the 
Bureau of Animal Industry of the Department of 
Agriculture in collaboration with, the Treasury Depart- 
rnent.' The cheniical analyses necessary in the enforce- 
ment of the law are made in the Bureau of Chemistry. 

" Butter is Bomctimca preserved with boric acid, and 
glucose has sometimes been found as an adulterant. The 
coloring of butter is usual, and is permitted by the laws 
of all the States, The principles governing the legislation 
fpgarding coloring matter of foods in. general have not 
been ordinarily applied to the coloring of butter. The 
present tentlency, however, seems to be to prepare butter 
with a hghter tint, and a more natural-looking article 
can now be found in the market than formerly. 

*■ CHEESE 

" One of the most frequent methods of adulterating 
cheese is to jjrepare it from milk which has been skimmed 
and to which some other furiii of fat has been atlded for- 
the purpoijc of replacing the fat of the cream removed.. 
Both larLl and cotton seed oil have been used for thiaj 
purpose. Cheese which has such an addition of foreign 

> V. 8, Dept. ot Agr., Bureau of Chemistry, Bui. 6D lleviscd, 
Part I, p. 28. 
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fat is known as 'filled choose.' Such a prtwluct well 
illustrates a form of adulteration which, although it 
may not be at all unwholeaomc, is fraudulent, and if sold 
as full cream cheese constitutes a fonn of misbramling. 
Such a sale is unfair to the buyer, aside from the question 
of price. If the cheese is desired for melting, as in making 
aWclsli rarebit, or for other use in cooking, the foreign fat 
or oil of the filled cheese will separate much more readily 
tlian from a genuine eheese, leaving a gummy mass, 
instead of melting smoothly as a full cream cheese will 
do. 

" CREAM 

"Cream is frequently preserved artificially. Thi.s ig 
illegal in moat of the States, but some which prohibit 
artificial prffflcrvativcs in milk permit them in cream. 
How thi.'i position ia justified does not appej,r. During 
recent years preparations known as 'thickeners' have 
been sold to permit dealers to sophisticate their wares. 
These thickeners ordinarily consist of gelatin, and some- 
times contain borie acid for the purpose of preserving 
the cream. 

" Since in the use of cream the dietetic value of fat is 
tftlien into consideration, and especially since it is fre- 
quently employed in the preparation of modified milk 
for the use of infants, the sale of a product in which the 
fat has been largely replaced by gelatin should be con- 
demned in strong tenns. 

" MILK 

" The most serious problem connected with footi control 
the regulation of the milk supply. A considerable 
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portion of the milk coiisumciJ is employed as food for 
infajits and invalids. In sueli cases it frequently forma 
the entire food consumed by an individual. For that 
reason, and because of the suaceptibility of infants and 
invalids to interfering substances, it is imperative that 
the quality of the milk supply be carefully guarded. 

" The addition of preservatives to milk is partieiilarly 
to be condemned. parUy because of the influences of the 
preservative itself on the health of infants antl invalids 
by whom the milk may be used as a food, and partly 
beefiuse of the less eleanly methods that may be employed 
in the preservation of milk when prescivativcs are used, 
and of the increased danger in the consumption of such 
mUk. 

'•The most common adulteration practiced with milk 
is the atldition of water or tht; removal of cream. The 
management of the dairy and the care of the milk from 
the time it is received from the cow nmtil it. is delivered 
to the consumer arc atten<.led by great difficulties. If 
the milk is to be kept without chemical preservation, 
absolute cleauhnGSS and prompt, intelligent earc are 
imperative. This is true at all tiraoB and especially 
in the summer. The milk must be cooled immediately 
and kept cool until its delivery to the consumer, and 
then delivery must not be delayed too long. Kven after 
the milk is left at the door of the consumer considerable 
annoyance is caused by many who do not take their milk 
promptly and place It in the refrigerator. It is fr 
quently allowed to stand at tlie door for a considerable'' 
time, and then many case.s of spoiling for which the 
consumer is responsible are attributed by him to the 
dairymen. 
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" In ordoT to avoid these inconveniences the use of pre- 
servatives with milk is frequently practiced wherever the 
enforcement of the food laws is not rigid. In this con- 
nection especially the use of commerpial preservatives 
represented to be in conformity with the food laws is of 
interest. 

"FRUIT PRODUCTS 

"Tli€ class of foods kuoWTi as fruit products includes 
jams, jellies, mamialades, and dried and preserved fruits 
of every description. Glucose i« ofleu used as a sub- 
stitute for cane sugar and coloring matter is employed 
in order that the color of tht finishGd article may stand 
for a coneiderablti time on the shelvca in the light without 
dcterioiation. Coloring matter is also used v\'ith cheap 

lits in the preparation of a proiluct supposedly made 
more expensive products. For instance, jellies 
are sometimes made of glucose and apple juice, the 
latter having been prepared from peelings and cores, 
the by-produet of the manufacture of dried apples. 
These jellies m&y be flavored and colored to represent 
the jelly of high-priced fruits, or they may be sold with- 
out ailditional flavor and as a low-priced product. Al- 
ways, however, when the product of a high-priced fruit 
is imitated artificial coloring matter ie employed. 

"Apple juice, as mentioned above, and especially the 
product obtained from peelings and cores, ia used ex- 
tensively with the cheaper grades of jellies where but 
little fruit is used. With the cheapest grade of goods, 
starch Is oftert used as a filler und gelatinizing agent. 

" Preservatives, such as salicylic acid and benzoic acid, 
are often employed with jellies and jams. Their ijurijcwft. 
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is twofold: First, to preserve applo juifeiD barrels until 
it is i.lesired in the mannlacture of the finished product; 
second, to prevent tiiolding in the finished article which 
is subjected to much less favorable coiiditioiia during 
trati-sportatiiju on trains and in heated storerooms than 
is the case of the domestic product, wliich stands quiotly, 
often hi a cool, dark cellar, from the time it is made until 
it is uaed. 

" The exhausted residue from the manufacture of jelly 
is aoraethuea used for the preparation of jams, ^ving 
to the latter the seeds and other insoluble material of the 
fruit supposed to be present, while the soluble material 
is frequently made up of glucose. Ocfasionally foreign 
seeds are uaed for this purpose. Glucose, as has been 
ah'eiidy statctl, is corniiionly used in the cheaper varieties 
of fruit produetfl, and aometinus, though very rarely, 
saccharin is employed for sweetening. 



"MEAT PREPARATIONS 

" In this class of foods are consirlered fresh and prepared 
meat, fish, crabs, oysters, and siiiiiiar products. The 
fresh meats on the market are rarely subject to adultera- 
tion. Packers depenil entirely on cold storage for their 
presei-vation, and they are kept at a low te(iiperalure, 
not only in the packing house, but also in refrigerator 
cars in transit and in cold-storage rooms at their dea- 
tumtion until immediately before they go into con- 
sumption. 

'■" In fresh meats, however, preservatives are sometimes 
employed by retail dealers who have not efficient re- 
frigerator service or who desire to keep fresh meat for 
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a considerable time on the block. For thia purpose 
powdered preparations of pres-crvatives iLn- tJiiiployed, 
and duated over the meat from lime to timo. 

" All varieties of meat that are sold in a finely commi- 
nuted state, such as chopped meat, Hamburg steak, and 
eaiisagc, arc likely to have a preservative added in their 
preparation. I!y this statemetit it is not meant that 
preser^'atives are atltled in all cases. Their use, however, 
simplifies the keeping of siieli preparatiotis aiirl is not 
untisiial. The pre-servatives most commonly employed 
with meat are borax or boric acid and sulphites. Oysters, 
when ke|)t in bulk after shiicldng, are also frequently 
pre3or\'cd. 

" It is frequently pointed out by manufacturers that the 
addition of preservatives does not restore the fresh 
character of spoiled meat and that they cannot be used 
for tliis purpose. As !ias been stated above, however, 
sometimes meat, espeeially in a finely comminuted 
condition, fre<]iiently loses its natural fresh color before 
there is any otlier eviderwje of deterioration. This 
color is restored to a certain extent hy the addition of 
sulphites, and the color is very materially preiicrved if 
fiulphites are added at the time of the preparation of 
choppeii meat. Moreover, manufacturers of chemical 
preservatives frequently add a email amount of coal- 
tar color to preservatives consisting of sulphites intcntled 
to be adfled to meat. 

" One of the most objectionable forms of adulteration 
practiced in connection with meat is the sale of the flesh 
of immature calves. This practice is forbidden in prae- 
tically all of the States, but the enforcemen t of such luwy 
has soinctiuica been found very d\.ffi^i.vi.V. '^MV.x'H'^Ssas. 
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difficulty haa been experienced in this matter in New 
York." 

This bulletin also contains tables of the adulterants 
formerly used in olive oil, lard, flavoring extracts, spices 
of all kinds, sugars, sirups, vinegars, and condiinental 
sauces, together with simple methods for their detection. 
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AIR, CLIMATE, VENTILATION, HEATING, UGHTmO 

Section I 

Nature and Composition of the Atmosphere. — Air 
consists of a muclmniua,! inixtm-e of gases of renmrkable 
uniformity, which envelops tlie earth to a depth which 
is estiraatwl to be about forty miles, anil whiL'h pene- 
trates the soil anJ tht; ocean. 

The weight pressure of the atmosphere, which is esti- 
matcd by means of the barometer, is equivalent to about 
fourteen tons to the surface of an adult human body. 

The pressure of the air decreases as we rise above the 
sea level, and increases as we deticend below its level; 
and any considerable or sudden variation in this pressure 
may prodtiee disturbances of health, such as the heart 
derangements common to persons first visiting liigli 
altitudes, known as "mountain or balloon sickness," 
and the "caiswon disease" of tunnel workers or others 
iftborint; in compressed air. 

A sudden incn-ease or decrease of atmospheric pressure 
is especially injurious to all pcrsotis suRcriug from heart 
or lung diseases. 

By an arrangement of air locks, workmen coming out 
of a caUson may do so safely by a wait of sl\ or eight 
minutes at each lock. Too rapid change of pressure with 
great physical exertion may produce spinal hemarclia*??.. 

53 
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Composition of Air. — Air is a transparent, colorless, 
and odorless mixture of oxygon, nitrogen, argon, carhouic 
ackl {carbon dioxide), and traces of other substant^cs. 
Onlinarily air is not odui'less, but contains scents arising 
from many sources to which we become accustomed and 
do not detect them. 

The average normal compoeition of air is about as 
follows: oxj'gen, 21 per cent; nitrogen and argon, 78.7 
per c-ent; carbon dioxide (carbonic acid), 0.03 per cent; 
aqueous vapor varying with the temperature and other 
conditions; a trace of ammonia; and a variable amount 
of ozone, organic and other matters. 

The mixture of the air is mechanical, not chemical, as 
was formerly sujjposed, its wonderful miiformity being 
maintained by the reLative processes of animal and 
vegetable life, and by the law governing the diffusion 
of gases, which is that "a gas expands into a space in 
which there is another gas, as frooly and as rapidly as 
if there were a vacuum." 

Oxygen is the element in the air which supports life. 
The normal amount of oxygen in the atmosjiherc may 
vary slightly, as at sea or near vegetation by day it may 
be slightly ineroaswl, or at a great altitude it may Iw 
a very little less; but at sea level any decrease in amount 
would be readily overcome by the law of liiffusion. 

Oxygen is constantly being tal^en np from the air by 
respiration, and returned to it in combination with car- 
bon, known a.s carbon dioxide, which is in turn taken up 
by vegetation, the carbon being retained and the osygcii 
returned to the air, thus maintaining the uniformity of 
the atmosphere. 

For sustaining animal life the air must contain not 
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far frnm a normal amount of oxygen. Hmnan life is 
impossible with less than four liflks of Ihe normal pro- 
portion, Jind equally so wht-n grcatJy inc.iTa.'icd. The 
decrease of oxygen to hm than 13 per cent causes 
respiration to become .slower and more difriciilt, and as- 
phyxia and death soon follow. Fatal asphyxia occurs 
very speedily when the volume of oxygen has decreased 
to 3 per cent., 

It is stated that the lungs of an adult man absorb 
ahout one fourth of the oxygen inhaled, and thut he in- 
hales in 24 hours 34 pounds of air, containing something 
over 7 pounds of oxygen, which would mean that slightly 
less than 2 poimds of oxygen is absorbctl tlaily. 

Oxygen is ako essential to the grcjwth of vegetation, 
for while pLints take up carbon dioxide anfl exhale 
oxygen, they also breathe as do uninmls by absorbing 
oxygen and exhaling carbon dioxide. 

Nitrogen, the principal constituent of the atmosphere, 
serves to dilute the oxygen, rendering it respirable, but 
nitrogca takes no further part in animal respiration. 
Nitrogen is absorbed by certain plants (legumes) directly 
from the air and stored for animal use in the form of 
protelds, the origiual source of nitrogenous foods, 

Ar(}on is a recently ( IS94) discnvexed element of air, its 
quantity and purpose still being uncertain. 

Oziine is a normal but incoastaiit element of air of 
unknown originj wliich ig almost never found in large 
cities, towng, or inhabited dwellings, but has been 
found in minute quantities (1:700,000) in the open 
country, or at sea. 

Hydrogen, h-yplon, ne<m, and several other elements 
have been discovered in traces as conatitueKta q^ -aja . 
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C/irban dioxide h fouari in all air, the normal average 
in pure air being 3 parts in 10,000 or 0.03 per cent 
Carbon dioxiJe results from the oxidation of organic 
matter, from respii-ation, fermentation, combustion, and 
cliemical action of the soil, and within the limit of 3 
parts tn 10,000 may not be considered an impurity of 
tlie atmosphere. 

The respiration of millions of human beings and ani- 
malSf the combustion of coal, wood, gas, and all other 
fuel, and the huge volumes sent forth by the air from 
the Soil, throw tons of carbon dioxide into the atmosphere, 
which is purified of its excess by the absorption of 
it by vegetation and great bodies of water; the latter 
it is said will take up its own volume of the gas. 

It is generally held that a large amount of carbon 
dioxide may be present in the air wiihout producing any 
injurious effects, provided there is an abundance of oxy- 
gen; that the ill effects of impure ^r ariee from the or- 
ganic matter thrown, off with the carbon dioxide from 
the skin and lungs. 

A crowded assembly room may contain aa high as 
100 parts of carbon dioxide to 10,000. 

The aqneovs vajior in the atiiios.phpre varies with the 
temperature, evaporation and condensation going on con- 
tinuously. The higher the tempera! are the more rapidly 
evaporation takes place. The proportion of humidity 
most agreeable and healthy for human beings is about 
75 per cent of saturation at any ^ven temperature. 

The sources of aqueous vapor in the air are from 
bodies of water, moisture from the soil, from the skin 
and Kings of men and animals, from foliage, and from 
combust] OD. 
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Ammonia and organic matter exeeoiling a trace, in 
outdoor air may be regardetl as impurities, such con- 
tamination usually arising from putrefaction or from 
cerLain manufacturing industries. 

Diist is considered a normal constituent of the atmoa- 
phel-e as it is always present, arising from innumerable 
flourccs. 

Dust may be organic or inorganic (mineral) and ia 
lifted by the movements of (he air, the organic matler 
being partially oxidized, and the solid parjcles falling 
to the earth. 

Organic dust docs not exist in high altitudes. 

Micro-organisTTis are numejoue in the atmosphere of 
cities, towns, and inhabited (.Iwelhn^. The number 
of bacteria in the air is influenced by the action of the 
■winds and the amount of hiiniiility ; they arc carried some 
dJslance by the winds, are washed out of the air by 
rain or snow, ami may lie killed by expoeiirc to sunlight. 

It is a qu*!fitioti still in iloubt. whether tl:scase germs 
(pathogenic organisms) are ever found in the air %vilhout 
being adherput to particles of dust. In considering the 
presence of bacteria in the air it should always be borne 
in mind that by far the greater proportion arc harmless. 

Soil air is different from tlic air above ground, as it 
contains large quantities of the products of putrefac- 
tion which goes on continually in the soil, and also a 
larg^'r proportion of carbon dioxide and o;ber injurious 
gases, the principal one being known as marsh gas. 

In caves and wells, the air may have undergone such 
contamination from putrcfaclion and chemical changes 
in the earlh as to become highly inflammable and unfit 
for respiration. 
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Soil air ppiiGlrate» dwellings because the aJr of the 
buildings bting waniifr than the surroimding soil and 
the warm air having an upward tendency, the air is 
drawn (aspirated) from the soil into the dwellings; hence 
Dpwly uiado soil, particularly in cities, may bo considered 
unhealthy. 

Sewer air in properly constructed aewera which have 
free ventilation, is not now considered as dangerous as 
formerly, as it has been found that the air of such sewera 
differs sUghtly from the outside air, usually showing a 
little increase of carbon dioxide and leas of micro-organ- 
isms. The danger from spwlt air arises from any ab- 
Btmction of the sewer shutting off the ventilation, and 
causing an aceumulation of gases arising from putrft" 
faction. 

Carbon monoxide is a poisonous gas arising from im- 
perfei^t combustion of illuminating gas, from leaking 
gas pipes, or from defective coal fiu-naces or stoves. 

Gas leaking from the mains in the streets into the soil 
is often drawn into dwellings by the difference in the 
temperature inside and outside as cited in the case of 
soil air. Fatal cases of gas poisoning in dwellingrii are 
recordeii|. where the gas has been drawn through tlie soil 
for more Ihan a hundred feet untler a well-constructed 
pavement. 

The odor of gas does not always serve as a warning, as 
the soil through wliich it passes eometinies retains the 
odor. 

Carbon monoxide produces unconscJousncM, heart- 
failure, and at high temperature, convulaioas; in small 
rjiiantities heatlachc and dizziness are followed by in- 
sensibihty. 
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Sources of Impurities in the Atmosphere, — The 
Bourct^s of tlie impurities of tlic at(iio,spliere may be 
divided into two classes, gaseous and solid. 

Of the gaseous, rarbon monoxide and dioxide, marsh 
gas, liydrogon suipliide, anrl gaseous organic substances 
such as ammonia are the most important. 

Dust, organic and inorganic, the dfibris of animal and 
vegetable organisms, and living micro-organisms consti- 
tute, the solid form of atmospheric impurities. Among 
these imi>uritics are included the organio mattere fTom 
the body such as epithelium, sweat, the volatile matters 
from decaying teeth and the digestive tract, and ex- 
creta depasited upon unclean clothing. 

The impurities due to respii'ation are the decrease of 
oxygen, the increase of earbon dioxide, the increase 
of watery vapfirto aaturation, and ihe addition of organic 
matter. It is said while a largo amount of carbon dioxide 
may escape with very imperfect ventilaf ion, the aqueous 
vapor and organic matter cling to the surfaces of the 
Toutn and its coutents; the proof of which is (he fact that 
after a prolonged airing an odor of organic matter still 
remains in such a room. 

It is generally eoncedeil that impure air is the most 
important exciting cause of disease, and that a normal 
proportion of ox^'gen in the air is nepesaary for health, 
this theory being proven by the well-known fact that 
among out-of-door workers the death-rate is veiy much 
lower than among those employed indoors. Pulmonary 
tuberculosis (phthisis) is especially associated witli over- 
crowding, and tlie high death-rate of jails and barracks, 
formerly so common, was no doubt due to crowdtti 
quarters. 
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EfEects of Bad Air. — The immediate tffects of inhaling 
impure air are discomfort followe^i by headache, dizzi- 
ness, and nausea, and if continued, as before stated, ^^ith 
less than 13 per cent oxygen the rcsplratiun hccomea. 
slow and difficult, perspiration is profuse, and asphyxia 
and death soon result. 

The continued breathing of bad air in lesser quantity 
causes a gratUial loss of heallh inauifesled by paJIor, 
languor, ana!iiiia, loss of appetite, and loss of resistance 
to diseases, the hisl being one of the most injiirious effects. 

The air of workshops and factories contains not only 
the impurities arising from the respiration and per- 
spiration of workmen, but to combustion from heating 
and ligliting ; and to these may be often added overheat- 
ing and overcrowding, besides lack of personal cleanli- 
ness. 

Certain occupations expose workmen to Impure air 
from special sources, such as miners, bakers, workers in 
silk and cotton mills, in bleaching works, in the manu- 
facture of zinc, steel, brass, wall paper, artificial fiowers, 
cutlery, guns, cabinet-making, etc. 

In factories where hides and fc&thcrs arc used the dust 
is of animal origin. 

Much attention has been given during recent years 
to providing sufficient air space and ventilation for 
worksho|>s ant! factories, besides apparatus for niechani- 
cttlly removing tlie dust or fumes arising from the various 
jnduatrif^s; many states having passed stringent laws for 
thus protecting workers. 

The impurities of the air in dwellings arise from res- 
piration, perspiration, combustion, faulty sewerage, 
and very largely from bad housekeeping, which permits 
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uncIeanliiicBs of Ihe dwelling and its nccupaiiis. With 
fairly good ventilation the air of a dwelling tanuot be 
pure if it be filled \vith dusty (^arjK'ts. curtains, and 
walls; if both bed and bodycloihing be soiled, if cellarsj 
pantries, and ice boxes are filled with decaying food 
and unclimn utensils, if bath rooms and kitchen sinka 
are dirty imd drain pipes filled with an accumulation 
of grease and other filth. It is not too much to say that 
most dwellings would have better air if there were less 
furniture antl decoration, and more attention paid to 
everyday cleanliness. 

In hospitals the sources of impiirities in the air are the 
same as in dwellings, multiplied by many degrees and to 
which may be added the nianifokl germs of ilisease and 
exhalations from the bodies of sick persons, thus requir- 
ing especial earo in guanling against overcrowding amil 
overheating, and in provirling perfect eie-anlinasa in every 
detail of hoiis«?kpeping and nursing. 

In schools and other assembly rooms the impurities 
of the air are inainly due to overheating and overcrowd- 
ing, together with the effects of respiration, perspiration, 
and combustion. 

The impure air of large office buililings, courthouses, 
railway stations, day and sleeping cars is aggravated 
by the almost universal fault of overheating, which, 
taken together with the impurities of respiration, com- 
bustion, uneleaniiness, and faulty ventilation, produce 
an enormous volume of fou] air. 
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Section U 



CLIMATE, VENTILATION 

Thp climate of a locality depends mainly upon ite 
distance froiii the equator, its height above sea level, its 
nearness to large bodies of water, aud to its prevailing 
winds. 

Given the same distance from the equator and the sea, 
a mountaiu locality will have a cookr climale than a 
lower level. 

The middle of a continent ia subject to extremes of 
heat and cold unknown on the seacoaat, while the 
latter i& much more huinid. 

The prevailing wimls are governed by the presence 
or absence of mountain ranges. 

Climate is usually designated as temperate, polar, or 
tropii-al. 

Climate and Health. — Tn tropical climates disorders 
of the liviT, digeation, and nervous systeni are common, 
while in the polar climate the digestion iia good, the 
nervoue system sluggish, muscular development greater 
than in the tropics, but lung and kidney diseases are 
prevalent. 

The temperate climate is therefore the healthiest aa 
there is less continued strain upon the organs of the 
body than in the extremes of heat and cold of the tropicB 
and polar regions. 

The efTects of a tropical climate upon persons coming 
from a temperate zone, are blcachnig of the skin, some- 
times due to amcmia but generally ascribed to the pro- 
fuse perspiration, sUi{;^shnesg, and relaxation, loss of 
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appetite, it af rnm i itif^'^int doe {sindpalh- to drinking 
too httif «D 0iTV^ *^ ''*• ** *"*** *y pw^Tiratioo, 
aDdtfaeMHBOB0Eec9aTCtBeafsk»hrd. Itbsaidtfaat 
the tnpttai dome idi e^pwiritr vsdmronbfy iqxia 

the female me*"*" - 

Hie infectious ifafaata, jelknr ferer, cbolcia, {Jague, 
dyfmteiy, and malaria, prevail in tropical climates. 
Tlie influeDce of cGmate upoo certain diseases is wpU 
knoim; that of each re^cos as the Rocky Mountains, 
southern CaBforaia, aDd the motmtains cS Xorth Car- 
olina, which are particularly dry. being beneficial to 
tubcrculoeis, while the damp cool climate of England 
and the region of the Great Lakes of the United States 
is no doubt the cause of the lung and kidney discasts ' 
which prevail with alarming frequency during tlie winter 
months. 

Season eacrta a marked influence upon mortality, 
dpatlis froni diseases of the respiratorv sjistcm occur 
more frequently in winter and those from intestinal 
diseases during the summer, notably typhoid fever and 
the infantile diarriueas. 



VENTILATION 

By the term "ventilation/' we understand a process by 
which a constant supply of pure air is introtlucftl into 
buildings or rooms, with a simultaneous discharge of 
impure air. But it is well for us to undfratand that at 
the best it is impOBSible to prov-idft m pure air iiuloors 
as outiioore, it being held that any system of ventila- 
tion which limits the amount of curbon dioxide to C or 
7 parta in 10,000 may be called good; and alao that no 
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system of ventilation, no matter how perfect, can do much 
more than remove the impurities due to rcspiratioo and 
combustion; the solid and organic matter due to filth. 
can only be rettiovci! by ihc. practice of cleanliness both 
inside and outside ihc building. 

Qivea cleanlincta of a building and its contents, "the 
need for ventiialion is somewhat lifiiited, a point of 
much iinportaiiM in a cliinato like that of the northt'm 
part of the United States where Jirtificial }ieatiug is 
required for more than half of the year. 

The amount of air required is from 30 to 50 cubic 
feet per minute tor each jserson to maintain a fair degree 
of health; less than 30 will produce impaired vitality. 
At such a rate a person in a confinwl space would re- 
quire 30f)0 cubic feet of air hourly properly to dilute the 
impure air from liis own respirations. 

The supply of fresh air must be constant to prevent 
an accumulation of Impurities which would occur were 
the air rt'placed only by an occasional renewal. 

The minimum cubic space required for each person 
at the rate of pro\iding 3000 cubic feet of air hourly 
would be 500 cubic feet, allowing one fourth moTc in 
hospitals and sick rooms. But this would require that 
the air be changed six times hourJy — a process almost 
entirely impracticable in our winter climate. 

Cliangiiig the air three times hourly with an allowance 
of 1000 cubic feet to each person may be earned out 
under favorable circurastanees, but in winter this is 
impossible in the majority of dwellings. 

The space alloweti for each person may be less for large 
assembly halls than for living rooms, as it is much easier 
to change the air without perceptible draughts iu large 
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rooms tlian email, and atao for the reason that an assem- 
bly hall is oc[:uE)ic(l for only a comparatively short time. 

To ventilate without draughts in small rooms presents 
many difficulties, as diffusion takes place much leas 
rapidly than in larger spaces and the Inlets and outlets 
are necessarily very near together, 

Hatural Ventilation. — The natural foTcca which are 
constantly at work at all times and to a grcsA extent 
^eoDtrol ventilation whether buildings arc provided with 
Bpcciid apparatus or not, are rhffiisioii, and the difference 
in the density of air at different temperatures. 
_ The diffusion of earbon dioxide and other gaseous 
impurities from a room into the outer air takes place not 
only through thewiiidows,doors,and crevices, but through 
the walls and ceilings, the amount of diffusion depending 
upon the porosity of building material, the <lilfGrencc 
between the outdoor and indoor temperature, and the 
direction and force of the wind. 

Dampness in the walla prevents diffusion, whicTi la one 
reason for the miheallhfulness of damp dwellings. 

The action of the wind works in two ways: by per- 
flation (blowing through) and aspiration (drawing out), 
a*i the win(i blowing across a chimney or ventilat- 
ing flue creates an upwanl eiurent. Thus a firei>lace 
affords a means of ventilation. The movement of ahr is 
cau,sed by the difference in the weight of masses of air 
of different temperatures, the warmer air being lighter 
expands and rises, being displaced by heavier and colder 
air; the greater the difference in temperature of these 
maases the more rapid the movement. 

The chief fon:t^ in natural ventUation therefore is 
movement of the air. 
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The more tightly fitting windows and doore are made, 
and th(? more iinpoi'vious thu walls are built, the more 
obetruction is offurud to natural ventilation, but inlets 
and outlets properly placed afford assistance to natural 
ventilation which may be supplenicutod by the temporary 
opening of doors or windows. 

Inlets and outlsts for ventilation ehould be placed 
according to the size, position, and method of heating 
the building or room, as no hard and fast mh's arc pos- 
sible which would cover all conditions; the intake for 
pure air entering the building should, however, always 
be raised some distance above ground to avoid street 
dust, liy a seiies of experiments the foJlomrig j^eneral 
I conclusions may be drawn; that the best results obtain 




Fiu, I. — Proper Inlet and omiet for ventilaiioTi. (Cnrp«iiterJ 



when the inlet for a room is on the side of a room neat 
the top. and the outlet h in the bottom near the center. 
In ordej to prevent draughts the movements of the 
inlet air must be slow, agreeable in temperature, and it« 
humidity neither too high nor too low. The current 
" air may be broken by subdividing the openinga of 
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linth inlela and outlets and especially the inlet 
opening. 

Unless thoy arc hoated artificially the inlet flups 
should not be placed in the outside walls, as the eooling 
of the column of air may produce down draughts. The 
air flues or shafts should be circular in shape with smooth 
iiisi<le surfaces and with as few angles as possible which 
interfere with air ciirrcntB. 

H should be borne In inind that unless air shafts are 
properly plaeed tlip nir eurreiita, following the natural 
laws which govern them, may be reversed, and ventila- 
tion be entirely defeated. 

Partial ventilation may bo securwl sometimes by 
placing a bonril 4 or 6 inches witlc filtetl under the 
lower window sash, which prevents a draught by 
directing the current of air upward between the two 
sashes. 

A screen frame covered with cheesecloth or light- 
weight flannel, fitted at cither the top or bottom of the 
witiilow, prctvides a partial ventilation without draught 
anil excludes sont and dust. 

There are many patented devices for window ventila- 
tion, siieh as sliding or revolving panes, — some satisfac- 
tory and others useless. 

Mechanical Ventilatipn. — In large buildings, such as 
hospitals, theaters, and schools, mechanical ventilation 
becomes a necessity, the especial advantage being that 
thorough ventilation may always be accomplished in 
any and all variations of weather. 

Two systems of mechanical ventilation are used; 
propulsion or "plenum" system, and abstraction or 
"vacuum" system. 
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In the plenum fiystem the air is drawn into a box by 
the revolving blades of a fan, ami proijclletl tlirough a 
central shaft with the necessary brandies leatbng to 
various parts of the builJing; when desired, tlie air may 
be first received into a nhamber and beateil. The air 
supply is regulated by the iiutiiber of revolutions of the 
£an. 

The abstraction or vacu-um system ahstra,cts the air from 
through pipe* leading to a central shaft, where it is 
drawn in by a fan and cUscharged outward. This system 
is said to be less satisfactory in that, by the vacuum 
created, cold air is tlrawii in through all crevices, causing 
draughts and co!d floors to prevail; likewise more fuel 
is required. 

A combination of both plenum and vacuum systems 
has been foun<l most satisfactory.' 

The filtration of air for certain bmkiitiga is earried on 
to some extent, — the filtration being either through water 
or cloth. 

"In the building of the American BpU Telephone Co. 
in Boston the air is drawn into and tlirough a system 
of large cotton bags 30 feet in ]engt.h, in which all dirt 
and dust is retained. About a peck per month is .siepa- 
rateilin this way from the air, which isilrawn.notfromthe 
street level, but far above it. An analysis, chemical and 
microeeopieal, ma^le in April, 1897, showed 22.67 per ecnt 
organic and 77.33 of inorganic matter; the material 
coiisiBtcd of all manner of animal, mineral, and vegetable 
substances ordinarily present in the duet of cities." ' 
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' Supplementary Leaaoii. Primary Nuraing Technique, Mclaaac, 
p. 11. 

'J^actical hi/giene, Harrington. 
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Section III 



HEATING, LIGHTIMO 

The heating and ventilation of buildings are so inter- 
dependent that they must necessarily be considered in 
connection. 

Froah air in abuntiancc is required for the proctss of 
conibuetion, to replace the impure air arising from the 
cojiauiTiption of oxygen by conabuation, and to replace the 
Ltated air vvhifih escapes. 

Req^uired Temperature. — An average temperature of 
70° F, for living rooms ami 65° F. for bedrooms is 
consittereil the healthiest degree of warmth for vigorous 
adults, with a slightly liigher temperature for ehildrcn 
and the aged; but the warmth required by different 
individuals in good health varies to a wide degree and in- 
flexible rulc^ arc impna^ibli^ to follow. That overheating 
is a serious fault in the majority of buildinga ia evident, 
and it is further noticeable that men endure or require 
a nuich higher degree of heat than women. 

Systems of Heating. — There are three systems of 
heating in common use : direct radiation, indirect radia- 
tion, and direct-Lnilireot ratliation. 

Direct radiatiim is from a fireplace, or from a stove 
or steam coil in the room. Heat from a. atove or steam 
coil is less radiant than from a fireplace, aa the air is 
heated and brought into circulation in the room, known 
as heating by convection. 

Indirect radiation ia accomplished by heated air being 
carried by flues from a central heating point to various 
rooms of a building, such as a hot-air furnace. 

Dvrect-indirecl radiation is where thi- lvi^V\»% "©M,V(sK.«k 
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are in the rooms, with t)w achJilion of an firran)»{'ni('nt 

lur admitting oLilsitk' air wMch may be cul olT, nitiliiiig 
direct radiation. 

Fireplaces heat almost entirely by radiation, and whilo 
TiTOovingthcimpuriticsofconibustiontoalflrgedegi'wtlii'y 
Ju-at only om^ side of a hotly ; there being little convection, 
tlicy produce (.Iraughts, a large amount of heat is lost 
through the ehiititiey, and tliey are liiihle to smoke with 
certain win^is; but as a part of olhur heating systems 
or to be used in mo<Ierate weather, and as a promoter of 
cheerfulness, particularly in a siek room, the fireplace 
has a distinct value. 

Slovei^ arc fui economical mode of heating, but the dust 
and extreme dryness of the air are very objectionable, 
besit.lf!s the great anioimt of labor which muet be ex- 
pended in caring for tliem. 

ll'ii-imler and sh-ani heulim} systems each require aif 
eepecial piping fo]- convejing the hot water or steam 
to tile variuus parts of the building. 

It iw y.'iid that the installation of the hot-water Bystem 
is more expensive than fur steam, but the expense of 
running is less. Hot-water heating is more suitable 
for small buildings, euch as dwellings, and steam heat for 
the large buikliiiga, such as hospitals, large apartment 
or office buildings, courthouses, etc. 

Steam heating in moderate-sized btiilUngs is usually 
by direct radiation, the radiators being placed Ln each 
room; but in the large buildings indirect raiiiation is 
employed by placing the radiators in a box in the 
ventilating flue, preferably near the top, which maybe 
rt;gulated by damiJcrs sometimes coatroUcd by tlicrmo- 
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Agun, in many more modern buildings of great size, 
the radiators are arranged in stacks and the hot air 
propelled by fans throiigb the flues to every part of the 
building, wlueh enables fresh air at a (.^ertainttmiperature 
to be BuppSied, being consiilercd the best nicthoil of 
heating large areas which has yet been devised. 

The hot-nir furnace is not suitable for the larger build- 
ings, but for an ordinary dwelling is an economical and 
aatisfactoiy means of heating. 

The dryness of the air ia an objection to the hot-air 
furnace which is not difficidt to overcome. The fact 
that ventilation is obstructed when the heat is cut ofT 
ia the principal objection to the hot-air funiacc, other- 
wise tho ventilation shoultl be very good if the inlot 
opens to the outside air same distance above the groundj 
level. The practice of having the inlet for fresh air open' 
directly into the basement is obviously dangerous, 
particularly in cities, where the basement floors and 
walls are not impervious jind may adniit large tpian- 
tities of soil air mixed with escaped gas from leaking 
pipes, 

ITie position of flues and registers from hot-air fur- 
naces shouid be decided by the prevailing winds, it being 
said that hot air wil! move less than ten feet against 
a cold wind, and will easily carry fifty feet wth the wind. 

Electrical hcoUng f^yslemx have not yet been perfected 
siiflicicnLly to put them within the means of people of 
motleratc incomes, although elrelrieity is used in & 
sniall way for heating small quantities of water, cooking 
single articles as with a ehafing-ilish, for ironing, and for 
siipplj-ing heat for the various hot applieations used In 
liospitaU, *■ 
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Electric fans are employed for assisting ventilatioa 

Gas healmg is employetl in certain localities auppli'Pil 
with natural gas, which is used inste-ad of coal in hot-air 
furnaces and in both hot-water and steam heating 
systems, giving a very cleanly easy method, as there is no 
dust nor ashes to remove ; but especial attention must be 
given to ventilation and the adjustment of all gas pipes 
and burners, to prevent the leakage of gae. 

Portable gas stOKs and oil stores are iu common use for 
heating small rooms, and possess the great advantage 
of carrying easily to the ])lace where needed. The 
great objection to both is in the consumption of oxygen 
and the throwing off of a corresponding amount of 
carbon dioxide, together with the unpleasant odors. 
Gas stoves may be easily supplied with an outlet pipe 
carried into the fireplace or window, aud oil stoves, by 
bdng kept well filled and perfectly clean, may have the 
odor reduced to a minimum, but in both instances 
ventilation should receive especial atttmtion. 

A small tin oven set upon the top of a gas stove or 
oil stove will serve for a radiator, and hasten the heating 
of a room. 

The lack of moiMure in all heated buildings may be 
easily remedied in the household by intelligent super- 
vision, but can seldom be trusted to the care of eerv'ants; 
sliallow basins of water put upon the back of stoves or 
radiators where heating by direct radiation is employed 
is all that is necessary, but the basins must be kept cod- 
etantly filled. 

The newer steam heating systems for large buildings 
are usually supphed with a spray of wat^r over the stacks 
of radiators, which supplies the necessary mdature. 
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It has been found that in huiliUngs tliiis equipped the 
occupants are much hvev iroiii coughs atul colds than 
where the air is exelusiveJy dry, and also that a lesser 
degree of heat is pei'fectly eitmfortable, which makes a 
considerable item of economy in fuel. 



LIGHTING 

Buildings are lighted by the natural method of day- 
light admitted through wjndows or artificially by means 
of burning gas, oil, or caiulles, or by rlcetricifcy. 

The proper natural lighting of all buildings is one of 
great importance to health, the direct rays of the aun 
being one of the greatest factors in promoting vigor 
of mind and body. 

Persons working by nrtificia! light during the day, 
soon become pale and languid, gradually lo&ing mental 
and physical vigor. 

Ttie influence of light upon health has been the subject 
of extensive scientific rescareh during r(?cent years, 
leading to much improvement in the natural lighting of 
new buildings and to the treatment of certain diseases 
by certain rays of light. The women of the household 
and hospital should supplement the improved building 
arrangements by removing all elaborate nindow dra- 
peries, especially in cities where c\'ery ray of light and 
breath of air is needed and should not be restricted. 

Elartrieity is by far the best methoii of artificial 
lighting, m the combustion of gas. oil. or candles adds 
impurities lo the atmosphere, and except in the case of 
the Welsbach burners, j^ves a feebler light. Another 
serious objection to oil Iam|M! besides the great lalwii 
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needed to care for them, is in their almost universal 
improper position in relation to the eyes. The old- 
fashioned hanging and bracket lamps which put the 
light in the upper part of the room where it belongs 
are almost never seen. Standing table lamps without 
shades should never be permitted, particularly where 
there are children. 



CHAPTER IV 



SOIL, WATER 

That health is dependent to a greater or less degree 
upon the soil has been a Inng Tceognized fact. Tliat 
from the soil we derive our drinking water and that nearly 
all garbage is returned to the soil compels men to seriously 
consider the relationa of the public health to the soil 
upon vvhieh we live. 

Soil is a mixture of sand, clay, and other mineral sub- 
stances to which are added humus or organic matter 
and living organisms. 

The soil is porous and eoutains varying amounts of 
air and water, the hoaJth of a eonmiunity depending 
greatly upon the amount and purity of the soil air and 
soil water. 

The purity of the soil air and water depends upon the 
amount of organic matter contained in the soil, hence 
the danger to health from filth deposited upon the soil. 

Soil Air. — The composition and entrance of soil air 
into dwellings have been mentioned in the foregoing 
chapter on air (see p. 57). 

Soil or ground water is rain water which has pene- 
trated tlie ooil and which contains some of the dissolved 
mineral constituents of the soil, as well as decaying 
organic matter and bactL-ria dmvetl from the soil. 

Damp soil predisposes to diseases of the lungs, rheu- 
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miilisiii, and malaria, although in all cases the relation 
is iiujireet. 

Pathogenic Bacteria in the Soil. — Some pathogeniff 
bacteria, suth as thp bacilli of anthrax, telanus, mahg- 
nant oedema, typhus fever, tuberculosis, cholera, and ty- 
phoid fever, are capable of Uving, and isomc of them, 
notably tetanus, of multiplying in the soil. 

The position or configuration of the sod as well as the 
constituents has much to do with health. The high 
lands being better drained and consequently drier are 
more healthful than low lying lands. In the low lamls 
health d<'pends upon the constituents of the soil itself. 
It is only by the most eystematie drainage arid disposal 
of garbage that the modern city escapes the devastations 
of the plagues which prevailed in ancient times. 

WATER !| 

Composition of Water. — Pure water, which is never 

found ouLfiide of the laboratory, is colorless, odorless, 
and tasteless, of neutral reaction, and composed of II. IL 
parts hydrogen and 88.89 parts oxygen, the chemical 
foTmida being H3O. 

Water contains a great variety of substances, both 
mineral and organic, which it derives from the air and soil. 

The amount of dissolved mineral matter contained 
in water depends upon the soil from which it is taken, 
some waters containing enormous amounts of mineral 
substances, salt, iron, and lime being most common. 

"The permissible total aiiiomit of dissolved mineral 
constituents cannot be stated, but 50 parta in 100,000 
are generally held cscesgive." ' 

' Practical Hygiene, Harrington, 
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In falling as anow or rain water absorbs botb minpral 
fl.nd organic matter from tlie air. J'rom the hygictUL- 
standpoint water is pure when it contains nothing 
injurious to health, and impure when it is unfit for 
(lonifstic use. 

Water may be classified into rain water, spring 
water, river, lake, and eea water, and artesian or deep 
well watipr. 

Rain water ig the purest of natural watora. but it 
absorbs impurities from Iho atmosphere tlirough which 
it passos, hence its purity depends upon the locality 
of its falling. 

Spring water is rain water which has penetrated the 
soil, and by its action of solution and oxidation may 
contain the cheniiea! prnpt-rties of the soil. Springs »re 
divided into two tilasscs, eonunon and mineral, thcr latter 
often eontainiiif^ racflicjnal (piaUtira of great value 
although unfit for domestic use. 

Spring water is usually of lower teni|?erature than the 
air, and contains few bacteria itnleas aubjyct to spetnal 
contamination. 

Artesian or deep well water is of the purest, but con- 
tains the chemical propertii'S of the strata through 
wlucli it has passed, which may render it unfit for (;un- 
Btajit use. 

Well water from ahallnw wells i.'ri easily poliuteil by 
surface washings and is iiaually hard, while spring water 

is soft. 

River water and otiier surface waters such as ponds 
or small lakes are derived from the rainfall and from 
springs. 

Water passing over rocky soil ia leas apt to cotv^x-o. 
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organic mfltter than walrr wlilch passes over a more' 
porous soil or starnis in tnarsliy places, while water pass- 
ing over or through sandstone contains more mineral 
substances. 

The quality of surface water therefore dopentis upon 
the composition of the soil, season, rainfall, strength of 
the current, aniount and character of 3urroun<ling vegR- 
tatinn. neartu'ss and number of human habitations and 
other sources of eontamination. 

Water of Large Lakes. —The composition of lake 
water is variable, but broadly tlivided into salt and 
fresli water lakes. 

Tlie water of large lakes such as the Great Lakes of the 
United States is remarkably pure at a sufficient distance 
from shore to be impoUuted by sewage. 

Sea water is of alkaline reaction and contains many 
chemical properties rendering it unfit for domestic or- 
commercial use, 

Impurities in Water. — The impurities contained in 
water are those substances whieii directly or indirectly 
may be injurious to health, and may be solid or m solu- 
tion, gaseous, organic, or iiiorganio. 

"It may be laid down as a general rule, regardlees of 
the fact that all impurities do not necessarily breed 
disease or undermine the health, that all water containing 
or likely to contain donie-stip sewage, abundant growths 
of minute vegetable arid animal nrgaiiisma, decompos- 
ing matter of animal origin, dissolved vegetable matter 
of an inherently toxic nature or undergoing decomposi- 
tion, or excessive amounts of mineral matter, should 
not be accepted as fit for human consumption. Es- 
prfm)}y should we bear in mind that water which is 



SOIL, WATER 



79 



quite free from disease organisms and toxic matter to-day 
may contain them in abum.lance to-rnorrow." ' 

Mineral matter in water is usually connected with 
certain dUordere such as follow the change from a soft 
to a hard water, which may cause constipation with an 
(WcaKinria! atla4;k of iliatrhiea; or t!ie eha.iige from a 
hard to a soft water, which may produce great lousein'ss 
of the bowels. Goitre, a disease voTy common in 
Switserland, France, and some parte of India, has long 
been attributed to mineral iii the water, but recent in- 
vestigations have made this theory doubtful, and while 
evidently due to the water is not due to ita mineral 
contents. Lead poisoning from the action of water 
upon lead water pipes oecuTs not infrequently. Soft 
water and lUstiUed water are said to be gi'eater solvents 
of lead than hard water. 

Organic pollutioa of water arises from dead organic 
vegetable or aninial matter and living organisms, which 
may be either vegetable or animal. The .sources of the 
organic pollution of water are from surface wasliings, 
the ilischargc of sewage into the water supply, and vege- 
table growths. The three infectious diseases which 
may be saitl jjositively to bo carried by walrer are cholera, 
dysentery, and typhoid fcviT. 

Yellow fever and malaria were formerly attributed 
to polluted drinldng water, but recent mvcatigations 
have proven that both arc carried by other means. 
Cholera being an almost unknown disease in this coun- 
try the epidemics of typhoid fever concern us moat. 

Contrary to a prevailing opinion, ordinary sewage 
pollution does not necessarily cause cholera nor typhoid 
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■Jever, the water must contain the specific germs of tho 
"diseases. Formerly it was supposed that the germ of 
typhoid was found only in the fecal disi^liarges of the 
patient, but It is now known to be found in the ui'ine 
for a much longer period, even after convalescence. In 
the country these discharges arc usually deposited in 
the privy vault or upon the soil, in either case they are 
readily washed or filtered into the well or stream afford- 
ing drinkiug water. Many outliriraks of typhoid fever 
have been traced from the locality in which they oc- 
curred to villages and touTis higher up on the stream, 
discharging their sewage into the .stream. 

''In districts wliere watei' pujjphos are obtained from 
shallow wells, there is probably no more active cause of 
the spread of this disease than pollution of the soil by 
cesspools and privies. In such localities the soil is often 
Batuiatcd with the contents of privies into which not only 
normal intestinal contents find their way, but also the 
evacuations of iutUvidulas suffering from this malady. 
It is therefore plain that the most important iloinestic 
prophylactic measures consist in the disinfection of the 
bowel disehargea from all suspieious caeci^ of intestinal 
trouble and the subsequent diapoeal of such dlaeharges 
by some method which will remove them quickly and 
completely from the neighborhood of human habitations. 
This latter is to be accomplishcfl in cities only by an 
efficient sewei"agc system. In the country, where sewers 
do not exist, reliance must be placed in the disinfection 
of the stools and their final disposal upon the soil." ' 

' For exjirnplcB of TyiihnicI Fcvt-r and Cholera Kijidemlcs. see 
HftrrinRtfin'-t Prtieiieal ilygiem, p. 379. Hygiene of 7'ran»mi»»ibU 
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lacteria are found in all natural watcre, but the im- 
portant hygienic point is to determine whether the 
water contains the germs of any specific disease. The 
appearance of water may be extremely deceptive, as 
pollutwl water may be clear, sparkling, and odorless. On 
the contrary', pure water may be diseolored from mineral 
QT vftgfttal)le causes and frequently has an odor as well 
as an uniileasant taste. 

The purity of water cau only be dcternihied in the 
laboratory. 

The amount of water por capita daily supplied in a 
large number of cities in the Unitetl States varies from 
300 gallons in Denver to 48 calkins in New Orleans, 
the average being about 150 gallons; thiaJncludea water 
for all donie.'^tic and eomniereial purposes. 

The purification of water is accomplished by physical, 
chemieal, and meehanical meane. 

Formerly mechanipal means only were employed, a 
water that wag clear being coiwidcrcd tit for drinking 
purposes, but with the knowledge acquired by recent 
investigations it ia now known t.o be of nuich more im- 
portance to free the water of all ]>athogenic bacteria as 
well as of some harmful mineral substances. 

Self-purification of Water. — That the water of run- 
ning streams and lakes is largely self-purifying has long 
been recognized. Thia self-[im-ifieation oceurs by sedi- 
lentation or the Bottling of solid matter and by oxi- 

tion, whereby in its movement the r\'ater conies in 
contact with o.'cygcn which oxidizes the organic matter; 
sunlight also destroys some bacteria. 

Tlie eiitTiiiice of pure water from tributary streams 
dilutes pclhitcd wak-r, rendering it less \mTv»X\:Ii\ TOias«^ 
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wator plants purify watpr of undissolved nrganip sub- 
stances, arn.1 piiLiiogenk' bacteria may be destroyed by 
the eaprophylic class. 

An intorcating sample is cited by Jordan ' of observa- 
tions made along the Ciiicago drainagt- canal and its 
connecting rivera, the Des Plaiues, Illiimiej and Misais- 
sippi. 

"In the flow of twenty-fouT miles between Moiria 
and Otta^^'a, the river freed itself from a great mass of 
sewage bacteria with which it was originally laden, and 
at Ottawa this was not gi'eatly in excess of that found 
in the flow of tributary streams." 

However, self-purification is not sufficient to render 
water fit for drinking purposes whitli has been largely 
polluted. 

Chemical purification is employed to cause an in- 
soluble precipitate, which settles, eanying soHil matters 
ineluihng bacteria. 

Where exeessive lianlne&.s of water i.s due tn calcimn 
bicarbonate (chalk), Umc to the extent of fourteen or 
fifteen hundredweight to each million gallons of water 
is used. Thi.s is enmmonly praetieed in the south of 
England where much of the water comes from chalk 
beds. 

AJiim, one grain per gallon, is sometimes employed to 
purify polluted water. "Although alum in large c|nanti- 
tieg is undoubtedly injurious to health, it is neither a 
violent nor cumulative poi.ion; and the propORitiou that 
one part of alum in a million parte of water is injurioua 
to health must be regarded as conjeetive rather than 
as a matter of proof, or even of probability." (Hazeu.) 

*Jmm. £xper. Med., Dec. 15. 1900. 
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ChloTin, in the form of chloride of lime, rind bromm, in 
llie form of bromulf of potassium, are both used, but it 
has been proven that neither is satigfactory for steriliz- 
ing water upon a Inrge SL-ale. 

Permanganate of pota&siuin has been used for the 
purification of wells in India during choltTa ppideniios. 
Enough permanganate of potassium ia lUssolved and 
poured into the well to give it a pink color, wliich is re- 
peated every twenty-four hoiira. The results claimed 
however have been disputeil. Ozone appUeil to water 
by an eleetrieal apparatus has been found the most 
efficient cheiniea!! method of sterilizing water, but the 
great cost of operation prevents its extcndcil use. 

Watpr ia soiiietinics treated with borings and scrapings 
of metallic iron. Both water and iron bein^ agitated 
by special matihinery, a fli«:i:ulent precipitate results, 
which settles. carr>-ins the bacteria and organic matter 
with it; the water is then filtered through sand filters, 
the result being sterile water, but this also is an extremely 
expensive proeesa. 

Filtration of the water supplies of large cities has been 
found the most praetical and efiieient method of puri- 
fication, and is extensively used in both Kuropc and 
America. The first filter beds for a pubfic water supply 
yvnc conatnictcd in I-ondon in 1829 by Simpson to 
elarify the turbiil water. 

'I'lip.'^e betis. which except for uninjportant detail were 
identical with those of to-day. were impervious basins 
built of stone and coneTelr with drains at the bottom 
covered with succwsivi' layers of poaT.ti' gravel an<l fine 
sand to half their depth, the sand forming the upper 
layer, the polluted water entering at the tf:*^. ^ ^«^ 



84 



HYGIENE FOR NUR8E8 



it was supposed that tlipse filtprs actcil only in a me- 
clianicttl way as straining, but late invretigationa have 
proved that not only are solij mineral substances re- 
moved and the water made clear, but bacteria and other 
organic matter as well. 

It was found Uiat the first water passing through 
such a filter might be clear but not free from bacteria, 
but aftLT several hours a fine deposit of sediment began 
to form t]pon tihe siu'-faCF.; of the fine santl which proved 
to be capable of mechanically removing the bacteria. 
Still further, the organisms themselves '"acting as 
saprophytes (lecfimposc the organic matter and even 
kili the pathogenic bacteria-" ' 

Where the water supply comes from a turbid river, 
preliminary settling basins are used before filtration. It 
is extremely interesting to note tliat the modern process 
of sand filtration is identical wth Nature's process 
which has been going on since the Creation. 

Sand filt.ers are el('ane<t by ."shutting off the water 
supply and allowing the basins to rhain out eomplrtely. 
The draining of the water draws air through the filter 
which oxidizes much of the organic matter. The layer 
of sediment and an inch and a half or two inches of the 
upper layer of tine sand is then carefully scraped off. 
The fretiucncy of cleaning is determined by the amount 
of sediment which Krailnally cloga the filter and by the 
daily bacteriological examination of the water, the latter 
being of first importance. 

"An ossenlia! in the management of all large filters 
is the daily baeteriologieal and chemieat examination of 
both filtered and unhltcred water. This not only serves 
' S^Srietie and iSanitaiion, Egbert. 
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r^pve waniing of any aceiiii>iit to tho filtpr, but is 
Tiwcysary, as the best f.pst of the efficiency is the pcr- 
iieiitage of bacteria whic-ii it takos frum uufiltered water. 
Unless a filter is holding back 98 to 99 per cent or more 
of the bacteria it ncctia close inspection, although it 
must be remembt;re(i that it is more difficult to get 
good results from badly polluted water than with one 
which is comparatively pure." ' 

It is the unanimous opinion of the best authorities 
that sand fdters to be efBcient shouUi be providetl in 
numbers to be used in rotation, tlial the finer the sand 
tlie better the filtration, that filter beds should be 
covered to prevent freezing in muter and the growth of 
vegetation in summer. 

Wliere the water is very hard It h Mmetiines treated 
chemiejilly before filtration. This method is employed 
in New Oi'leans where the water coming from the 
Misassippi River contains an enormous deposit of sedi- 
ment. Three basins are employed, the first for settling, 
the second for mixing with abun, and the third for filtra- 
tion. The filter beds here require to be cleaned daily 
or oftener, an<l the coat ia estimated to be S(;CK) daily 
for 40,000,000 gallons of water. This great labor and 
expense no doubt accounts for the small per capita 
allnwanee for New Orleans. 

Domestic Purification of Water. — Properly all cities 
Hiul towns having a public water supply should be in 
duty bound to provide pure water, thus avoiding the 
necessity of dompslic purification except in \illages and 
the country, but such a state of affairs lias not yet 
obtained, and meanwhile every well-regulated house- 
' fl^giene and Sanitnlbn, E&liert, 
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hold not only obsprves its wattr supply, but provides 
some means for purifying it when npucKsary. 

Too much stress carmot be laid upon the prevention 
of water pollution whether the supply be pubhc or 
privttte. Where water is obtained from shallow wells 
it is not an cxaggcratiiau to say thut mure tlian half of 
them are polluted by the almost universal practice of 
depitstting sewage iipun the soil, and frum tiie surface 
washings from prii.Hes and barnyards, all of which 
might easily be prevented by a little intelligent fore- 
thought. Impure water may be sterihzed in small 
quantities for drinking and cooking purposes by boiling. 
After standing for an liour it Hhould be strained through 
several thieline.'^aeg of clean cotton or linen cloth and 
boiled for one hour in a double boiler tightly closed. 
The use of the double boiler prevents the metallic 
taste so unpleasant when boiled in a teakettle. After 
cooling, the flat taste may be renioval by pouring it 
several times from one vessel to another until aera- 
tion has oeeun'ed. Distillation is [iractieed in many 
places to secure pure water sueh as in the Navy and 
other ships, in hotels, hospitals, and other public insti- 
tutions. In yonie distilling apparatus air is admitted 
into the condensers and aeration takes place with con- 
densation. 

Domestic filters of many kinds are upon the market, 
but the best authorities pronounce most of them useless 
or worse. 

" AceordingtoParkes the requisites of a good filter are: 

1. That every part shall be easily aecessible for cleansing 

or renewing the metlium. 2. That the filtering merlium 

;ffJta}} have sufficient purifying power antl be present in 
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Buffii'ipnt fjiiantity. 3. That tbe mGflhim give noMiiDg 
to the water favoring the growth of low fot'iiis uf Jil'e. 

4. That the purifying power be reasonably lasting. 

5. That there be nothing in the construction of the filter 
itself capLible of iinderf^oing putrefaction or of yielding 
metallic or other impurities to the water. G. That the 
filtering material shall not clog and that the flow of 
water be reasonably ra.pi(l. 

"The only domestic filters worthy of the name arc 
those which remove inechanirally all the bacttria of the 
water, awl at the same time add nothing of their own 
Bubstanee to the water. Such are the Chamborland- 
Pastt'ur, the Berkefcld, and others based on the same 
principle. In those the filtering medium is unglaKod, 
well-baked, hoI!ow porcelain cyliuders closed at one 
end like a test-tube, inctased witliin a metallic nr glass 
jacket with sufficient intervening space for the water, 
wliich enters directly from the tap un^ler its usual pres- 
sure or 'head.' The open lower end of the cylinder 
discharges the water which pnsfies directly through the 
walls of the cyhnders or 'bougies' in the same way it 
would go through blotting paper. The material is such 
B vcrj' fuie strainer that it excludes all suspcii<ied matters 
whatsoever. All these filtering tubes are purely me- 
chanical in their action, and remove none of the matt.ei'ft 
poifionous or otherwise in solution, \\lille tlicy remove 
and retain on their external surface all t!ie bacteria, 
they cannot prevent the growth of the organisms from 
without inward through their wallw, ami indeed tins 
occurs so qniekly that in order to Ki'cure absohitely 
sterile water eoutinuously it is necessary to ckan and 
sterilize the bougies daily, and thus it is advisable to havft 
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two sets, one of whkh can be cleaned while the other ia 
in uae." ' 

The cleansing of filter tubes consists of thoroughly 
scrubbing tht- outside followed by batdng or boiling for 
at least an hour. 

It is safe to say that far greater danger to life exists 
in an unclean filter than is found in any oniinary water 
supply. 

ICE 

It was fonneriy supposetE that freezing freed water 
of all of its impurities, but such is not the caae, as 
many varieties of bacteria, notably that of typhoid 
fever, retain their vitality in ice for a very long time. 

Several epidcmies of typhoid fever have bieen traced 
to ice cut from polluted pontia and rivera. Artificial 
ice is often represented aa being absolutely pure, but 
unless it be made from distilled water or sterilized water 
it is open to tiie same suspicion as natural ice. 

' Practical HygUne, Harrington, 
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BGWAOE, OARBAQB 

Domestic sewage is a mixture or urine, feces, paper^ 
the waste from bath and laumlry tubs antl from kitchen 
sinks, while industrial sewage is entirely different. 

The sewage from manufacturing eeoters often con- 
tains ehemicals or other Bubstanees destructive to fish 
life, and may contain as much or more organic matter 
than domestic sewage, b\it the latter is liable to hold 
discharges from infectioue (.ILgeasea which arc a menace 
to the public health. 

Removal of Sewage. — Sewage may be removed by 
water or the dry method. 

The removal of sewage by water necessitates a system 
of plumbing wliich should be of the beet possible method 
of construction and material. The best plumbing is 
by far the most economical not only in the health of a 
household but in the expense of repairs. 

A good system of plumbing calls for sound materials, 
absolutely tight joints, thorough ventilation, and a 
plentiful supply of water to insure thorough flushing 
without wastefulness. 

To this may be adiliHl that jilunibing should have 
good daily care. Many bad odors are attributed to 
sewer gas which in reality are simply filth, easily re- 
moved by a thorough scrubbing and flushing with clean 
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Iiot soapsuds to which has been added a handful of 
wiushJiig soda. Lnng-handl(.!i3 sanitary brushes ktr clean- 
ing the basins of watpr-closets will frequently remove 
"sewer gas" most nffectively. 

Modem plumbing is "open plumbing," i.e. not put 
into walls nor between floors, but made mth all pipes, 
joints^, and tTai)s in plain sight except where necessary 
to go through walls or fl(jurH, thus giving an opportmiity 
to detect leaks, securing yentilation and mal-dng repairs 
ail easy matter. 

The Soil Pipe. — The soil pipe receives the sewage 
fi'imi till! waste pipes from water-nlofiets, bath and 
laundry tubs, kitchen and houscmai<lB' sinks. This 




Fm. 2. — Cuuiiectian at »o!l pipe to boase drain. 

pipe should be four inches in diameter for a dwelling 
and larger for hospit-aU or other larfrer buildings, made 
of hea\'y iron, and should I>e as Btraight as possible, 
extending at least two feet abovft the roof without a 
powl to cover it. The unavoidfiblc bends should be 
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~6Btue"Tiot right angles, and tlie euterlng waste pipes 
also ahouKl uwur bi^ ul right anglce. 

In wann cliniatfs the soil pipe should be on the out- 
side of the wall rather than the ineido; it should be in 
or near the \vatLT-i:lijsirt3 to avoiil 
carrying thi: wustt; pijX'S bcm'titU 
the floors where leaks are diffi- 
cult to detect or repair. 

The teai Ipney of modern pkimb- 
iiig is to siniphfy all fixtures; a 
great iiTiprovenicnt to the soil 
pipe is in the flanged ends which 
socurc easy adjustment ami re- 
duce the danger of leaks to a 
miuimum. 

Traps.— Traps are. devices to p,„, a._i„prnpBr h^^ 
prevent the return of scwcr-air wii pip*, (iiarringnjiio 
through the waBte pipes into the building. The am- 
plest trap is made by a bend or bends in the pipes, 
downward in a horizontal pipe and a figure S , in a 
perpemlicular pipe. 

When water passes through the pipes some of it wUl 
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retwned in the dcprcsBcd parts, cauang a water seal, 
which prevents the retiivn of aevTer air. 
There arc several other tr&.ya ai ^sii:i&i3^ iissii^''^s^ 
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common use, the ball-trap, bcll-lrap, bottle-trap, Anti-U 
trap, and Masoa trap. Kacli and every waste pipe from 
all water-closets, sinks, wash basins, and laundry tubs 
must be trapped, the trap always being put as near the 
fixture as possible. 

Traps lase their seal by sjphonage, evaporation, leak- 
age, and the accumulation of sediment in the trap. 

Siphonage Is prevented by ventilating pipes from the 
trap, which connect with a main ventilating pipe. 

Evaporation of the water seal usually rcRulta from 
disuse, and may be preventefl by pmuTiig glycerine or 
some oil into the pipes when a building ia to be closed 
for some time. 

Water-closets should always be lighted and ventilated 
by windows, The old practice of placing such plumb- 
ing in unlighleil, unventilatod closets literally belonged 
to the dark ages. 

Preferably tlie plumbing should be put opposite the 
window, which gives a better light for Jeteeting leaks and 
making repairs. The beat forms of closet in use at present 
are the short hopper or some form oi washout or wash- 
down with flushing rims and a generous flow of water. 

Every water-closet shoukl be supplied with a long- 
handled sanitary brush to immediately remove any 
accumulation of filth on the sides of the closet basin 
whieh floes not yield to the flushing. 

Wash basins and bath tubs were formerly supplied 
with overflow pipes opening from the top of the basin 
or tub; these pipes are particularly objectionable, as 
they collect filth and soon become foul smelling, and are 
almost impossible to clean, while in some eases they 
discharge into the waste pipe beUm the trap which 
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aTlows sspwer air frt?p passage into the room. The newer 
arrangement of slaadpipe overflow is preferable in 
every way. 

Sinks. — Kikhen, pantiy, and slop sinks should be 
made of impervious material, perfcrably porcelain or 
iron heavily onamclcd. or slate. AH such sinks rcq\ure 
the bcfit of daily care. Slop sinks from the nature of 
thfiir u-sc should have particular attention to prevent 
foul odors; they should never be placet! in dark closets, 
and should always bo provided with a flusliing rira, and 
in hospitals special fixtures for flushing bedpans should 
be provided. One of the espeeial reasons why slop 
hoppers, particularly in hospitals, become so foul is be- 
cause they are too small, and their aidea as well as the 
walls and flooi-s are splashed with slops. Sotia solution, 
abimt 5 per cent boiling hot, will remove much greasy 
sediment and remove most odors except that of urine, 
whirh can be neutralized by the use of a 10 per cent 
solution of hytlrochloric acid followed by plenty of 
water. The diflcliarge pipes from all sinks as from all 
water-closei s should be in plain sight and never inclosed 
in cupboards. 

With good plumbing and gooLi daily eare, odors of 
any kind are never present. 

Final Disposal of Sewage. — Sewage is finally disposed 
of by diwbargiiig into the sea, into streams, by the dry 
nicthud, by eherai^al treatment, by filtration, by sewage 
farms or irrigation and several other methods. 

In the country, where no sewerage system prevails, the 
sewage discharges into a cesspool. If the cesspool is 
far enough from the well and the soil is porous, the 
cesspool may be buJtt to allow the fluids to drain away 
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into the soil a1 once, if not. tho cesspool must bo built 
of impen'ious matorial which ncccssitatts frequent clean- 
ing, the soiiil contents being used as fertilizer. 

'i- large majority of towns discharge their sewage into 
rumiiii(/ i>ire^tms, a custom which in time will no doubt be 
prohibited with all strt'ams which serve as a water supply. 

Sea-coast towns find the disposal of sewage an easy 
matter, as the elements of sea water cause a precipita- 
tion of solids, and the tide dilutes and carries the im- 
pure water away. 

Dry Method. — The dry method for tlie removal and 
disposal of si^wagc is known as the pajl system or earth 
clo-sct, ami is u.wd very little except m the country or 
ill the far northern latitudes (Christiania, Norway), 
wlu-rc the freezing of water pipes prevents the removal 
of sewage by water. 

When useil in cities the pail is a divided one, or there is a 
separate receptacle for urine. Dry powdered earth, peat, 
ashes, limr, sawdust, andland-p!a?ter{pulveri zed gypsum), 
are all used as deodorants, a supply being kept in the 
closet, each addition to the pail being covered at once. 

From the custom of removal by night, this sewage 
cann^ to be known as night-.soil. 

Thi; uiglit^oil from cities is usually treated chemically 
and eitlier buried or spread upon the soil as manure. 

By investigation it has been foimd that the earlh 
limy be dried and used i-epcatedly, as it purifies itself in 
lime. 

The chemical treatment of sewage is aceompliRhed by 
passing the sewage through coarae screens aod treating 
it with alum, lime, sulphate of iron or clay, besides 
oth^' corabinations of chemicals. The precipitate, called 
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sludge, is user! as a fertilizer, and the remaining fluid ia 
discharged into streams, in some cases being previously 
Baad-fUteretl as was described for drinking water. 

"The conditions necessary for succoss from clicraical 
treatment are as follows: — 

" 1. The sewage should be treated while fresh. 

" 2. The ehcmicals should be added to the flowing 
sewBge and thorougldy mixed with it before it passes 
into tbc settling tanlis. 

" 3. There should be a liberal amount of tank apace. 

" 4. The arrangements for the removal of ahidge 
sTioiiId be siirh as to insure its frequent removal.*' ' 

Sand filtration of sewage eon-sists of ftischar^ng the 
sewage into espodally prepared sand filtors wbieli are used 
in rotation, one half day at a time, to allow for the entrauce 
of oxygen and give the saprophjiic bactoriaan opportunity 
to convert the organic impiii'ities hi to simple compounds. 

The laml in imder-draincd at a depth of five or six 
feet; an acre, it is said, will purify the sewage from 2000 
persona, anil of 5000 persons wlien the sewage has been 
chemically treate<l or "settled." 

'By the- irr^ation < method of disposal' the sewage is 
diseharped upon tlie land for fertilizing purposes. Tliia 
method is employed in a large number of English towns 
and in Bei'lln and other German cities. 

Id the United States it has been adopted in few of 
the smaller cities except in Colorado and California, 
where a number of the cities utilize the sewage for irriga- 
tion purposes. Such a method is not adaptable for large 
cities in this country where adjacent l.ind.s are so expen- 
give and not always of the proper quality for the pur- 
' PrincipUn of Hyqisae, Bctg^Y. 
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pose, and if there is not enough land the soil becomes 
heavy with filth and unproductive as well as dangerous. 
Also in cold, climatea such an arrangement is not siLtis- 
factory. In Madnis, India, the elimate being very hot 
eight crops a year are taken from the "sewage farms." 
It is saiil that the health o& those living near the sewage 
farms does not suffer. 

"An extensive outbreak of typhoid fever in Paris 
would be 3iippos(?d to be the forerunner of another of 
gi'eatei" comparative severity, where its sewage contain- 
ing all the bowel discharges and urine of sick and well 
alike is treated ; but experience has tiemonstrated that 
such is not the ease, for in 1882, fur ingtance, when Paris 
Buf[ere<l from an unusually extensive outbreak of that 
disease, there was not a single case at Gennevilliers." ' 

The reasons given for this are that the saprophytic 
bacteria destroy the organic matter and the pathogenic 
organistns, ami t!ie water is taken up by the growing 
vegetation or filtered through the soil before entering the 
Btreams, Nature's own perfect method of purification. 

Irrigation upon a small scale for coimtry houses or 
small hamlets consists of diseliarging the sewage into a 
reservoir through a wire basket, and from there through 
three or four outlets niatle of porous drainage tiles as 
in any undcrdrain ; in this way the sewage is utilized for 
fertilizing lauiis or gardens. Several other methods and 
combinations of methoils arc us«i, notably the Cameron 
"Septic Tank" process, which, contrary to the usual pro- 
cedure, treats the sewage after it has been stored away 
from light and air untU the organic matter ha.s broken 
down, when it is drained into open air tanks and filtered. 

• PrattictU Hyyiene, Harrington. 
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By garbage is meant all the waBt.3 material from a 
household, such as kitchen refuse, aehes, sweepings, 
paper, old shoes, dishes ami cookiog uteuails, clothing, 
etc. Of those the kitchen anti stable refuse in large 
cities are the most important, as any accumulation soon 
becomes a menace to health. 

In well-regulattJ cities, kitchen slops are kept sepa- 
rate from ashes and otlier dry refuse, the former 
being collected daily and the latter twice or thrice 
weekly. 

The following form of onlinance covers the regula- 
tions in force in New York, Boston, and other cities. 

"Section 1. That it shall be unlawful for any person 
or persons to keep in his houac or on his land any kitchen 
garbage or offal unless the same is placed in water- 
tight ve.'iisels free from aahes and other refuge matter 
(except food cans and food bottles). 

"Section 2, No person shall plaeeorkeepin ornearany 
building, ashes or cinders in such a manner as to cause fire, 
noT mix them w th other substances nor place or keep them 
cxcejit in tnotallic vessels m placed as to be easily removed . 

"Section 3. All other refuse such as paper, rags, 
excelsior, straw mattress, old clotliing, pasteboard 
boxes, carpet and other household waste shall be kept 
in suitable vessels free from ashes and garbage, or in 
bundles firmly fastened so as to prevent rubbish from 
being scattered in handling, and protected from the 
weather until collected by the proper authority. 

"Section 4. Ashes placptl out for removal, shall be 
moistened sufficiently to keep down, ttia ^njs** -^Jt^**. 
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handling and placed within 4 feet of the building line 
in vcssc-Ib wliich m\\ hoM their contents without spilling; 
shall be placed out only on the day set for their removal, 
and taken in when eiuptiei.! of the r contents." 

Disposal of Garbage. — There are several methods for 
the final disposal of garbage. 

In the country it is a simple matter if properly man- 
aged, as all kitelien rtifuae may be fed to poultry or farm 
aniniala, all diy refuse may be easily burned out-of-doors, 
and cans, bottles, and old iron buried, where tin and 
iron speedily disintegrate. Glass should always be 
buried to prevent accident to the feet of both men and 
animals. In large towns and cities, however, the dis- 
posal of garbage beeonies a serious question botli from 
a hygienic and an ectJnomic standpoint. It is safe to 
say that one half or more of the enormous expenditure 
now required of most eities might be avoided if every 
bouechoSd and manufactory looked after its garbage as 
it might. 

A large amomit of kitchen and other refuse could 
ejisily be burned in the range or furna.ce, and if done 
immediately woidd give rise to no worse odors than 
comes from cooking. 

An ingenious device for burning kitchen refuse is 
uaed in many households, consisting of an enlarged por- 
tion of the pipe of the kitchen range, having a door, 
into which is put a wire basket containing the refuse, 
which is soon dried of all moisture and reduced to a char- 
coal and may be used for fuel. No tKlora e&cape into 
the room, and there is no interference with the draught. 

For hospitals and other large institutions, portable 
turnnces \mve been devised which are simple and satis- 
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factory, eliminating bad odors and requiring little extra 
fuel. 

The garbage from large cities is dumped into the aea 
or upon the land, the kitchen refuse is sometimes Bold 
to fanners for ftvding to swine, or the whole is sorted 
and what cannot be so!d or utilized is destroyed 
or reduced In especially built furnaces called "de- 
structors." 

Dumping gartage into the sea is particularly objec- 
tionable, as with favoring winds an<i tides a large propor- 
tion of it is thro\vn upon the neighboring beaehea, where 
it ie rot only unsightly and offensive but put.a an end to 
sea-bathing. 

Dumping upon the land is perhaps a shade worse, as 
it becomes olTctisivc to a vast area which surrounds the 
"dump grounds." 

The disposal of slops or "swill" to farmers is also 
offensive, giving forth foul odors and usually leaking 
along the highway. This practice nsnally means that 
such slops must wait for cartage, wliich results in their 
putrefaction and accompanying intlescribable odors. 

Incineration lias been successfully carried on in Eng- 
land foi* many years. 

Thi! gartwige is sorted and much of the refuse, such as 
old rubber, leather, and woolen goo<ls, is sold, also the 
solder from tin cans. Old furniture, paper, and paste- 
board is used for fuel in the furnaces wliich bum the 
other garbage. Those furnaces not only cremate the 
refuse but destroy t!io foid vapors and gases arising frtun 
the combustion; this point is essential, othermse they 
become public nuisances. It ia said that the experiment 
has failed rciwatw lly in the IFnited States for this rcaa^iTv, 
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although where properly manageii the process has proven 
entirely satisfactory. 

The r«duction of kitchen garbage is accomplished by 
taking the garbage while perfectly fresh and allowing 
most of the moisture to drain iiito the sewer. Live 
steam is then turned into it for six houra, when it loses 
about three fourths of ita weight in vapor, which is turned 
into condensers and finally into the sewer. The grease 
is removed from the remaining solid matter, which ia 
then dried and sold for fertilizer, both being a source 
of consi^lerable revenue. 

Large incineratora or reduction works should be 
located at some distance from the city, as foul odors 
cannot all be eliminated. 



CHAPTER VI 



CAUSES AND DISSEM I NATION OF DI8BA8S 

Poiholoqy is the science which, explains the ori^n, 
causes, lustory, and nature of disease, 

Etiology is the subdivision of pathology which treata 
of the causes of diecaee. 

Propkylajcis is the use of precautions to prevent 
disease; "ita first function of suppressing or removing 
predisposing conditions is accomplisheil by sanitation; 
the second, that of destroying or modifying exciting 
Causes, is carrietl out by disin/ecdim. . . . 

" Wo may, therefore, say that sanitation is the defensive, 
and disinfection the aggressive part of prophylaxis." ' 

The causes of disease are usually broadly divi<led 
into two classes, direct or exciting causea, and indirect 
or predisposing causes or contiitions. 

Of the direct causes there are chemical, such as poisons ; 
physical, such as heat or eoki; mechanical, such as in- 
juries; and vital, such as the parasites aJid bacteria of 
certain specific diseases. 

"An organism capable of producing disease we call 
•paXkogetiic or infective, and the process by which it pro- 
duces disease wc know as infectvan. Diseases therefore 
that depend for tlieir existence upon the presence of 
bacteria in the tissues are infedious diseases,"- 

The indirect or predisposing causes of disease are 

* fiyffiene ami Sanxtalinn. Egbert. 

» Hygiene oj Tran»mi*»il>ie Dw«ia«, WAwftX.. 
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age, sex, heredity, race, occupation, and habits. As an 
illuBlralion^ "the tlireet cause of tuberculosis is BacUhis 
tubercviosia , whik' the indirect or preilisposiiig causes 
may be numerous — as age, race, occupation, unsauitary 
surroundingg, and heredity. " 

Resistance to Disease. — Individuals vary greatly in 
their degree of resistance to diseaae. It is known that 
certain cells and substances of the blood called opsonins 
are antagonistic to pathogenic bacteria, —"the individ- 
ual infected owes his resistance to four main protective 
powers of the blood. Those four protective agencies 
are in character: (1) baetericidal, or having the power 
to kill bacteria; (2) bacteriolytic, which includes not only 
the power to kill but to dissolve baeteria; (3) agglutinat- 
ing, or possessing the power to produce clumping of 
bacteria; (4) phagocytic, or the power of leueocytca 
(white blood corpuscles) to engulf and digest bacteria." ' 

The degree of remstance to certain tliscase germg ia 
determined by the examination of the blood and ia 
known as the patient's opsoiiic index. 

Anything which lowers the general health of the 
individual, such as dissipation, exposure^ lack of food, 
overwork, or unsanitary rnocles of living, must neces- 
sarily lessen the resistance or, as it is expressed, lower the 
opsonic index. This ia commonly illustrated when 
cei"tain infectious diseases such as scarlet fever or typhoid 
fever are present in a community. Not all children 
exposed to scarlet fever at the isaine time contract the 
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'See Opsonic In-kx and Vaccitte Tliertipij by Ruth Vail, M D., 
aud Ma.ry C. Lincoln, M.I). Ameriea,nJi}MriutiofNii,Taing,Say.f 
1907. 
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diseaae. neither do all persons who drink typhoitl-in- 
fcctetl water or milk have typhoid fever, the reason being 
in the difference of the susceptibility in different individ- 
uals. A i>f]"sori who is not sugcrptibk- to the pathogenic 
(disease) germs of a specifio diaease, such as srjiallpox, 
is said to be immune. Immunity may be natural or 
aequireLl; natural in the case of man's resi.>!ta.nce to 
iiog cholera and of cattle to typhoid fever. Acquired 
immunity usually follows one attack of eertaln infectious 
diseases, as in smallpox, scarlet fever, or yellow fever. 
Vaecination to prevent smallpox produces an acquired 
immunity. The mc of an antitoxin serum to prevent 
diphtheria is also an example of acquired immunity, 
which is temporary, usually la-stinp about three weeks. 

IVeventive inoculation with sterilized cultures of the 
bacilli of typhoid fever, bubonic plague, and cholera has 
been praetiee<l to a limitet! degree with varying suece-ss. 

Ag«. — The highest death rale oceiu's among the veiy 
young and the very old — before five and after sixty-five 
years of age. 

Young children suffer from disorders of digestion, 
catarrhal affections, congenital (existing at birth) 
defects, the effects of bad wr and lack of cleanUneaa, 
and certain acute diseases, as searlet fever, diphtheria, 
nicasles, and chicken pox. 

Tuberculosis in many different forms also affects 
children as well as adults, it being one of the diseases 
eomrnon to all ages. 

Typhtjiil ft-ver occurs most frequently between the 
ugi'S of fifteen and forty-five. 

lOrysipelas, smallpox, and typhus fever are common to 
all ages. 
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^^ Hughe,? cites " heart, kidney, digestive disorders and H 
L cancer as common to middle age. Degeneration of the 1 
^H heart and blood vessels to old age." fl 
^M Pel-sons leading regular lives w-ith proper food, shelter, V 
^V cleanliiifciis, and clotliliig may be rainparatively aafo H 
from disease, while on the contrary bad air, overcrowrling, ^M 
1 bad or inisufficicnt food, intemperance, exposure, and H 
^_ unsanitaiy occupation lower tlie vitality and resistance, ^| 
^H and render men suseeptibk- to sickness. ^M 
^H Sex is not only a predisposing cause in the dise-ases H 
^V peculiar to the anatomical (.liffereticeB in tlie sexes, but fl 
^H the statistics uF geuei'al deatli rates show ahno^t uni- H 
^M formly a lower rate among women than men; which H 
^M is explained by the fact that the daily life of men exposes H 
^B them more to di^^-asc and accident. ^M 
^1 Abbott cites the statistics regarding cancer, amemia, ^M 
and typhoid fever, which illustrate the influence of age H 
and sex upon mortality. ^M 

DeiilLt amoiuf thewhUe poputaHanc/ New YarkCily/rom AniT'mia, ^H 
Typhoid Fever, and Cartr.er during the six yfiors ending May 31, ^H 
1890, loiift distinction of age and sex. ^H 


1 


Akjoba 


TTf-BOIDFcVEn 


Ganciib ^H 


Male* 


FflTtHjiw 


MhI«b 


Feiesl^ 


Mal^9 


Frmaleg ^H 


Under l.!t yeara 
From 15 to 40 yeara 
Over 411 years 
Totals 


22 
18 
19 


27 
46 
37 


152 

828 
213 


138 
526 
14S 


24 
222 

1239 


24 ■ 

560 H 

2653 ■ 


59 


110 


1193 


812 


1545 


3237 ■ 


Race. — Certain differences in the susceptibility to ■ 
disease are observed in the races, this being particularly ^^ 
noticeable in comparing the whites and blacks. ^^^H 
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^V The negro is less Busccptiblo to malaria anJ ynllow ^M 
^H fever than the white man, but is more liable to cholera, ^M 
^H while the Chinese are the least susceptible to cholera. ^M 
^M Statistics of the New York census (1890) show that H 
^H "consumption, pneumonia, heart disease, puorporal ^M 
^M diseases and diseases of the urlnaiT' apparatus were ^M 
^M foumi to be more fatal among tlie negro than thi> native ^M 
^M white population." The immunity of the Jews from ^M 
^M diacasc and their longer duration of life has been obBcrved ^^H 
^M in many countries. ^^H 

^H Oivina Ikt male Jeieink. death rate from Consumption, Srrofida, ^H 
^^B ana Htjdrocepkalus per 1000 tntul dealkn from kmrmi rttivtei, ^^^^M 
^^M an riiinparal mih the niCrK similarly calt^dnk^ for the aitire^^^^M 
^H popvlolion vj the Unittd Slater in ISfeO and for tnal of Masaa- ^^^H 
^H ekuaclU in ISSS:'— ^1 


^^1 PiieaKH 


Jeins 


All Unileii Slai™, 
19S0 


All MHS9ai'h<»«tl4. ^^1 

1388 ^H 


^H Consumption 
^H ScrofiElB find tahfss 
^H Hydrocephalus 


36.57 
1.04 
3.13 


108.79 

6.74 
6.43 


129.22 ■ 

lt.74 ■ 


^M Occupation. — Certain occupations predispose to dis- ^| 
^K ease by the conditions surrounding thorn. ^| 
^H The inhalation of duat from fabries, minerals, and hard ^| 
^M woods are conducive to diseases of the hmgs, wMIe ^| 
^B singularly enough the (Uist from coal seems to be ^| 
^B harmless. Dust also is a carrier of infection. H 
^H SoUlicrs, sailors, and fishermen are exposed to extremes H 
^M of temix-rature and moisture. ^| 
^H The overwork anil underfeeding common to many occu= ^| 
^B patioris is another iinportant factor in causing disease. H 
^H Lead poisoning uccur^t with painters and plumbers, H 

^H 'The VUi^Stotittiu of the Jtwt o/ tke Uaited Slatea, Billing ^M 
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"brass-founder's ague" with workpra in brass and zinc, 
while other rheiiiical poisons arc common to dyers and 
workmen using arsenic and the aniiin dyes. The in- 
halation of gasra from iodine, ammonia, chlorine, and 
many other cheniicab usnl in various industrica ia 
more or less injurious to health. 

Occupations which compel a cramped position, 
especially when in dark, badly ventilated rooms, are a 
menace to health. 

Crowding. — It has long been a matter of observation 
that the greater the density of population the higher the 
death rate. 

Overcrowding is a necessary condition of poverty 
whiuh usually entails bfside poor and insufficient Food, 
bad air, lack or entire absfnct- of facilities iur batliing or 
lauuiliy work, impcrfeet lighting, and the easy dissemina- 
tion of infectious diseases owing to close contact. 

"The more crowded a community, the gri'ater, speaking 
generally, is the amount of abject want, of filth, of crime, 
of drunkenness, and of other execesos, the more Iccen the 
competition and the more feverish and exhausting the 
conditions of life. Moreover, and perhaps more than all, 
it is in these crowded coniinunities that almost all the 
most dangerous and unhealthy industries are carried on. 
It is not so much the aggregation itself, as it is tlicsc other | 
factors whi<:h are associated with aggregation, that 
produce the high mortality of our great towns, or other 
thickly populated areas." (Ogle.) 

Heredity may be defineil as the influence of parents 
upon offspring. The question of the direct transmission 
of diseases from parent to child has long been a subject 
of controversy; syphilis and some of the acute infections 



j_ 



CAUSES AND DI39BUINATI0N OF DISEASE 



107 



are doiibtlcas tranamitted directly, but in regard to 
tuberculosis authoritit's iliffpr. 

"In proLlis|n>siiig to ilisi'asp heredity manifests ite 
infiueuco more through the transmission of a peculiar 
habit of body than by the transmission of the disease 
itself. ... In some families we observe a peculiar 
tendency to nervous diseases, as to epile[)sy or inaaiiity; 
in others to cancera and tumors; in others to scrofula 
and other tubercular manifestations. Again, familiea 
arc encountered that are cmloweci with a marked pre- 
disposition to acute diseases and in others there is an 
equally nmrkeil resistance to them. In short, the in- 
heritance of a tendency to, or iinmunity from, disease is 
due funilatnenlftlly to the same processes, through which 
peculiarities of a physical, moral, or mental nature are 
transmitted." ^ 

The season exerts an influence upon the prevalence 
of cortaan diseases. 

The ."iimimcr months i^how a large proportion of dis- 
eases of the tligpstivp tract, especially in young children, 
probably due to the speedy decompnmtion of niiJk, meat, 
and perishable fruits and vegetables. 

During the polder months, catarrhal affections, 
acute infectious tUseases, and iliseaseB ul' the respiratory 
system are more prevalent. It is still a question how 
much of this livinter illness is due to the cold and moisture, 
and how much to the effects of lack of yentilation and 
cleanlinesH, which are common in winter. 

Malaria ami typhoitl fever are both more prevalent in 
the early autumn than during the rest of the year. 

Dissemination of Disease, — In all contagiuus and 
' Ji]/gie7W of Trantmisiiihle Dintatieitt Abbott. 
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infectious diseases the transfer of Ihc ilisease gemiB is 
accomplished either directly from a patient to another 
iiidiviJual, or indlTcctly through the air, water, food, 
or insects. 

"Air-borne Germs. — To this class belong the eruptive 
diseases, such as measles, scarlet fever, smallpox, ery-' 
sipelas, chicken pox, also diphtheria, tuberculosis, and 
mumps. Besides the danger from the discharges and 
secretions being deposited upon bedding, floors, or uten- 
sils, and becoming a direct menace to others, there is the 
double danger of such discharges becoming dried and 
blown with dupt to greater or less distances, and the still 
greater danger of the so-called 'droplet' infection. 
It has been demonstrated that in talking, coughing, 
sneezing, and even in rapid breathing numerous germ- 
laden bubbles or (.Iroplets of ntueus or saliva pass into 
the air, where they may float about for some time. In 
the case of pulmonary tuberculosis the greater danger 
would then be from patients .still able to walk about, 
rather than with the bedridden. 

" Air-borne infection is, therefore, moat dangerous in 
close, badly ventilated rooms or wards. 

"Water and Soil, — Infections borne by water are 
typhoiti fever, cholera, and rlysentery. The soil also 
may bear the bacilli of tetanus (lockjaw), cholera, and) 
typhoid fever. 

'■Food. — Infections borne by food, such as milk, 
meat, oysters, and fruit, are tuberculosis, typhoid fever, 
sholera, and the summer diarrhcca of children. 

"Insects. — Infections borne by insects are malaria, 
yellow fever, typhoi<i fever, and tub{;rculosig; mosquitoes, 
house flies, and bedbugs being the common carriers." 
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In the tase of moaquitocs which carry malaria and 
yd low fever, the person is infected by the bite of the 
insect; while house flics and bciibugs carry the disease 
gcniis upon their feet ami bodies and by their contact 
with water, food, or eating utensils convey it to other 
individuals. 

In Cuba, yellow Fever and malaria have been ^entirely 
stamped out by the destruction of the tnnsiiuiloes, which 
was accomplished by drainage, by the us(! of petroleum 
upon the gurfacG of standing water, and by lawy forbid- 
ding any vessels for water being left standing open. It 
wafl found that the peculiar type of mosfjuito which 
serves as the irarrier of malaria and yellow fever, breeds 
more frequently in open vessels o' standing water than 
in marshy places. 

Vermin sueh as rnfs and mice are considered a grave 
source of danger in carrying eholerji M,nd bubonic plague. 

Domestic pets such as cats and dogs no doubt often 
carry in their fur the germs of scarlet fever, smallpox, 
and other eruptive diseases. 

"Inoculation. — Infections by inoculation are leprosy, 
syphilis, vftcoina, ophthalmia, gonorrhmaf tetanus, an- 
thrax, puerperal fever, tuberculosis, hydrophobia, pyie- 
mia, and septicaimia." 

Disease is said to be epidemic when it prevails in a 
community; it is e?wi^7)n'c when it is peculiar tfl a people 
or a nation, ami pandemic when it is widespread over 
more thflji one country. Influenza Ls the best example 
of a pandemic disease. 
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Good health of mind and body depends upon the 
perfect work performed by all the organs of the body. 
In order that these organs may exorcise their propir 
functions, the individual must leail a rational, hygienic 
Hfe. 

No hard and fast rules can ever be made which will 
fit every individual, but certain general principles must 
be observed by all; otherwise sooacr or later the penalty 
ifi paid in impaired health. 

It ia a lamentable fact that the bulk of humanity have 
little real knowledge of their own bodies, the greater 
proportion of them having a morbid fear of " taking 
cold" and "overwork," while an unhappy number fix"' 
their attention upon the disorder of some certain organ, 
to the detriment of their peace of mind and vigor of 
body. 

A good example ia the very common form of fennenta- 
tive dyspepsia, due largely to overeating and imperfect 
mastleation, that ia often accompanied with palpitation 
of the heart, which in the mind of the ignorant victim 
at once becomes "heart disease," who stops work and 
exercise for fear of the consequences to the heart. Such 

* For further tnstr notion to nurs«B, eee Primary Nvrting Teehf 
nigMC, Me Isaac, Chuptcr 1, 

lie 
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& per5oii if better informed would curtail the quantity 
of food, practice better mastication and take more instead 
of loss exercise. 

The fear of taking cold leads to overheated, illy ven- 
tilated houses, and It seems hopeless to convince many 
that colli baths and opan bedroom windows prevent 
instead of causing colds. 

"Overwork" is a bugbear which ia greatly magnified 
in most minds; indolence both mental and physical 
causes as much illiie&s aa overwork. When overwork 
does occur, it is usually the result of coueentration upon 
one particular kind of oecupatioii, to the exclusion of all 
other interests, and of recreation and rational exercise, 
together with bad or insufficient food. Factory workers 
afford a good example of such conditions. 

If the children can bo taught physiology properly, a 
great work in the prevention of disea.se could ea-sily 
be done; but an adult man or woman usually has ftxcd 
habits, accompanied by some pet ailment, and both 
combined with crasa ignorance of the simplest functions 
of the body, make it a hoix-Ieea task to enlighten thcra. 

Physiology as commonly taught to children is of very 
little practical use; to teach a child of twelve the names 
of all the bonej^ of hi.*} body and say little or nothing al tout 
his excretions stands for nothing. Too m\ich time is 
devoted to the pernicious effects of tobacco and alcohol 
and too little to the evils of constipation, overeating, and 
lack of cleanliness. 

The appalling consequences of ignorance in the relation 
of the scxcs, have become such a serious menace to the 
physical and moral health of the human race, that with 
one accord medical authoritiea, parents, and the clcrg 
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are striving to teach the coming generation what Ihey 
should know in orricr to rcapect their own bodies. 

It lies within the hands of nurses to wield a great in- 
fluence toward a better knowledge of physiology, both as 
a factor for better health and for better morals. 

Habitation ia a great factor in the preservation of 
health. The subject is considered elsewhere (p. 117). 

Cleanliness of body is equally important with clean- 
lineaa of surroundings ; a clean, wholesome body not only 
stimulates physical vigor, but produces mental activity 
as well. 

It is very seldom an active mind ia a.';flociated w\ih an 
unclean body, while moral delincjueuey ig almost in- 
variably coupled with personal uncleanliness. 

The mental and moral inertia of the "unwashed" 
is in daily evidence in all walks of life. It is an 
easy matter TC teach a child to be clean, but adults 
are hopelesa unless the appeal to their vanity has an 
effect. 

Batha play an equally important rfile in the prevention 
and cure of disease. 

Frequent baths, daily if possible, for cleanliness, 
and the cold shower in the morning, with an abundance 
of clean clothing, are a necessity as well as a luxury. 

Houaes without running water may easily have plenty 
of cistern water, and nith a portable tin tub frequent 
baths may be taken wilh very Uttle trouble. 

Children who become accustomed to the warm bath 
for cleanliness, followed by a cold shower, seldom depart 
from their good habit in later years, but many odulta 
are unable to begin the cold shower baths. 

Hot baths relieve the muacular soreness following 
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great pxprtion or fatigue, while a cold shower bfitli 
refreshes greatly. 

For nervous irritability in childrt-n or adults, a warm 
bath continue J for 20 or 30 minutes has a quieting effect. 

Exercise. — It is essential for the maintenance of 
hoaith that tliG boJy shall be exerciecLl in all its parts. 

Rational physical exercise develops not only the 
muscles, but afltcts all the organs of the body; the heart, 
lungs, skin, kidneys, brain, and digestive apparatus are 
all stimulated. Excessive exercise may injure the heart, 
but deficient exercise produces obeeity and tends to 
weaken the heart and "is a eoiiinioii eause of morbid 
excitability manifeste*! by irritability of temper, sen- 
sitiveness, and that form of nervous unrest known as 
fidgets." (Harrinj^on.) 

The amount and kind of exercise necessary rlepend 
Upon the occupation ami surroundings of the individual. 
The farmer or gardener will scarcely need furtbcr ex- 
ercise than his wiirk, while the man tied to an office 
desk or any salentajy occupation needs systematic 
uut-of-<loor exercise. Golf, gardening, sailing, tennis, 
wheeling, and horseback riding are usually advised for 
those confined by business indoors; the pleasure derived 
from l.hese forms of exereisi? no doubt is as great a factor 
in improved health as the exorcise itself. 

Rest and recreation are indispeusable for every human 
being;. Monotony {.'ombincd with overwork is doubtless 
the cause of much mental and nervous disturbance, 
statistics showing that a high percentage of insanity 
is among farmers' wives. The isolation and monotony, 
together with the laborious work and ehildbearing, 
combine to bring mental disaster which nu^^ «:ksjc) 
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be avoided if as much thought 

the mother as is given to 



as given to the wel' 



the cattle on the 



farr- of 
farm. 

Wony is far more often a cause of mental and physical 
disorders tlian mental acliWty, and a* wonj' is often the 
outcome of monotony, recreation may be said to be its 
pwventjve. 

The importance of rest and recreation to nurses can 
scarcely be emphasized sufficiently. During the term 
of training, the association with many other nuisee, the 
study and interest in new work, and the regularity of 
the routine tend to improve the general health, but 
graduate nurses engaged in either private or hospital 
nursing, very frequently fall into a monotonous round of 
living devoitl of recreation, which speedily manifests 
it^ielf in nervoiis unrest, depression, and in some casa 
true meJaneholia. 

The necessity which compels nurses to live weeks and 
months in an atmosphere of illness ia naturally depressing, 
making it an imperative necessity for them to take 
rest and recreation at frequent intervals, and that their 
home surroundings when off duty should be particularly 
brigiit, coin/ortable, and cheerful. Hani work, mental 
or physical, is seldom injurious to health when done under 
favorable eonditions; but grinding monotony, with no 
outside interests, will soon affect the spirit of the indi- 
vidual, which in time injures the general health. 

Sleep. — Ever>' human being seems to be a law unto 
himself regarding the amount of sleep required, al- 
though it has long been conceded that eight hours out 
of the twenty-four is needed by the average adult between 
20 and 50. Children and the aged require more, 
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men can endure loss of sleep bptter t.han women, some 
authorities stating that if a man requiree S hours a 
woman requires 9. That mauy women suffer lose of 
health from lack of sleep and regularity, is evidenced 
by iheir spee^ly recovery when compelled to take the 
"rest cure." Late, irregular hours and lack of sleep are 
especiatly harmful to children, although slothful habits 
of sleeping twelve houn^ or more, with the consequent 
loss of a regular breakfast, are neai'ly as bad. 

Mental Attitude. — The mental attitude of "the in- 
dividual is a factor in good health; a busy, cheerful 
mind lends great aid to digestion, while a morose, de- 
spondent temperament has a reverse effect. 

The so-called "mind cure" is a subject which is widely 
ridiculed, but it has in its claims some elements of truth 
which cannot be LLisputed. 

In youth and in fair health the mental attitude is 
largely imdcr control of the will, anrl just as the musclrs 
of the body require exercise to attain a high state of 
development, so the minfl and spirit require exeTciso 
and control. A child who is taught self-control seldom 
loses the habit in aflult yeare. 

Doubtless the habits of worry and fear undermine the 
vigor of 6. very large number of persons who otherwise 
might be strong and well. 

The di^ojition is easily disturbed by the state of mind; 
worry, fright, antl anger arrest digestion, while cheerful- 
ness promotes it. 

Diet. — Moderation in quantity and quality of food 
is one great factor in preserving health. It is not pos- 
sible to twtablish dietaries which are suitable and satis- 
factory to all persons. 
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Extreme "fads" either in quantity, quality, orvarietj 
are almost invariably liarmful. 

Good teeth and tliorouglily inafiticatcd food are imv 
portant factors, while good cooking, sorvicc, variety, and 
moderate amounts make up the general rules which 
should govern one's daily food. 

Clothing. — In the selection of proper clothing the 
comfort of the individual should have more consideration. 
Women err in this respect more than men, and the dis- 
comfort of heavy, constricted garments is productive 
of much nervous irritability which is wholly unnecessary. 
This is especially true in the case of nurses, teachers, and 
others whose occupation ia for a number of conseputivc 
hours, which arlniit of no relief from thfir uncomfortable 
clothing. Well-to-tio mechanics often afford an excel- 
lent example of the suitability and comfort of clothing 
which h entirely wanting in the case of their wives. 

The danger of the transmisaon of disease germs in 
clothing awl all fabrit-s, such as betiding, carpets, nigs, 
and curtains, is well known and should be guarded againet. 

Excretions. — The daily evaouations from the boft'els 
and activity of the kidneys and akin, have a great icfluencc 
upon health. 

Bathing stimulates the action of the skin aa well aa 
removing the sweat and di'-bris. 

The movements of the bowels are regulated largely 
by the nature of the food taken and the occupation, 
but at least one movement daily ia an alisolute necessity 
or the accumulation of fecal matter \s reabsorbed and 
productive of disease. 

Few persons drink enough water to flush the kidneys 
and dilute the waste secreted. At least 3 pints of 
h'atcr daily for an adult is necessary. 
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In considering household hygiene the subjopts of 
food, water, ventilation, phmibing, sewage and garbage, 
heating and Sighting liavc already been spoken of in 
sjieeial chapters, as well as personal hygiene. 

The practice of liygiene tn the household may be said 
to be good housekeeping, or the observanec of such 
hygienic methals as shall bring all of the foregoing 
factors into their proper reflation to the health of thtj 
family. 

The House. —The city dweller has little choice in the 
eclection of the site of his habitation, but the country or 
small town resident has a nmeh wider range, which he 
often eoniplcti'ly ignores. 

A house should atand upon well-drain&l soil, for noth- 
ing damp in walla or cellar should be allowed to encourage 
rheumatism, kidney disorders, tuberculosis, or depressed 
spirits. 

Position. — If possible a house should stand with its 
four corners (not sides) to the points of the compass, 
preferably to face southeast or southwest; in this way 
the 8un may enter the windows of every room. 

Sunlight, — In rrowrled cities where a larpt^ jiropOTtion 
of the people must Eive in small r|uartcr3, the absence of 
sunlight is unavoidable, while in smaller cities, towns, 
and the country it is inexeiwablc; but auY obscrj^isvV 

in 
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person taking a railway journey across the continent, 
cannot help being appalled at seeing the innumerable 
number of houses with windows tightly clo.sed, ahadea 
drawn down to keep the carpets from fading, and as a 
crowning offense to health , outsitle shutters at the 
windows, excluding every ray of light. 

It is not too much to say that eountiy people suffer as 
much from lack of light and ventilation as the dwellers 
in cities; one mifjht say more, becauae the majority of 
city people are being constantly reminded of the danger 
of close contact and bad air, while in the country the 
fact that pure air is abundant seems to be thought 
sufficient, and httle effort is made to ol)tain a supply 
for indoor use. The dullest woman knows that pJanta 
do not thrive without the sun and air^ and why so many 
of them deny their children the same privileges seems 
hanl to understand. 

Bedrooms are bottci" for beuig on the east or south side 
of the house, where the sun in the earlier part of the day 
may shine upon open beds. 

Closets for clothing, which are without windows, should 
preferably have the doorways screened by washable 
curtains rather than the solid dooi-s; the curiains may 
not keep out as much dust but they admit thtair, which 
is more essential. 

Bath rooms and water-closets must have windows or 
extra large ventilating shafts to be at all eanitary. 

Kitchens should be bright and comfortable, as same 
person or porsona must spend moat of the day in the 
kitchen of every household, and a dark, badly ventilated, 
inconvenient kitchen is depressing to both the cook and 
the cook'mg. 
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Porches should not be too wido nor numerous to shut 
off air and light. 

Stairs should be broad and t^asy to mount. There should 
bff no different levels in the rooms: one or two extra 
steps between rooms, mounted many times ilaily, soon 
beeome very fatiguing. 

Ceilings had better be high than low, for while more 
difficult to heat in winter the rooms aro cooler in summer, 
and the supply of air at all flcasons is more nearly ade- 
quate. The amount of room in a house muat necessarily 
be governed by the family income rather than by the 
number in the family. 

The praeliec of utilizing porches for sleeping or dining 
rooms is an excellent one and cannot fail to produce 
good results; tents also aro a practical inexpensive 
rneauB of enlarging householil spaee for seven nr eight 
months of the year, or even longer in the milder climates. 
Porchc& on the south or cast side of the house may be 
shut in with canvas for the winter months and wire 
fly netting the rest of the year, and used for sleeping 
practically the wholp year. 

Furniture, — Too much stress eannot be laid uponslm- 
plietty in funiisliing. lillaboratc decoration, upholstered 
furniture, heavy portieres, and quantities of bric-a-brac 
re(|uire extraonlinary care to keep clean, the kind of care 
which is beyonti the means of the majority of households, 
and it is in the household of moderate means where there 
are neither time nor servants to clean them that such 
elaborate fumiahings are a constant menace to the family 
health. 

Woodwork. — The finisliing woodwork of a house is 
frequently full of fauirv scrolls, panels, and beveled sur- 
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faces, which are almost imposBible to keep free from 
dust; whereas perfectly plain surfaces ami edges would 
not only be more sanitary, but much more pleasing to 
the eye of any person whose tastes were not of the junk- 
shop order. 

Wall paper. — Dull, dark wall papers and rugs "which 
lIo not show the dirt" are depressing; Nature is con- 
stantly teaehing the need and beauty of bright colors. 
When wall paper is renewed the old paper should always 
be removed. 

Floors should either be nf harrl wood with polished 
surfaces, or painted that they may be easily cleane^l. 
Rugs and carpets ehould not eotirely cover the floors 
nor should they be nailed down, but left that they may 
be frequently taken up and out-ofnloors for cleaning and 
airing. Sweeping with a broom is strongly condemned, 
but it seems a question as to which is more damgerous 
to health, sweeping with a broom occasionally with all 
windows and door.'? wide open, or using a carpet swcepor 
or other hair brush which leaves much dust in the fabric 
and which is raised in clouils whenever walked over. 
In many households it Ls impassible to have rugs and 
carpets beaten anrl aired more than four or five times a 
year; consequently where there are chililren rugs and 
carpets soon become very dusty. 

Clothing, — The eare of body anil bed clothing is 
one of the most important as well as difficult problems 
of domestic hygiene; the expense of laundry work or 
the hard labor required to do it arc certainly good excuses 
for economizing, but such economy is doubtless & far 
more frequent cause of disease than is realiaed. In 
the state of Wisconsin a law was recently enacted which 
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reqiiiTfs that all hotels, boarding houses, and sleeping 
cars shall supply sheets long enough to fold uridtir and 
over all sides of the bod at least eighteen inches; this 
law has boon the object of great ridicide from the ig- 
norant, who would have no objection to eoiuhig in con- 
tact with bal covers and niattressca suffering from long- 
continued use by others; but to any inttlUgcnt person 
such a law is a long step in a sanitary direction, the only 
rc'grft U:mg (bat it coulil not be enforced in every house- 
hold, school, ami hospital in the land, for clean beds are 
qiiifr as essential for health as clean footl. 

The custom of collecting so\\qi\ clothing in bags or 
hainjKTs in bedrooms should 1x5 abolished; receptacles 
for soiled clotliing may be kept in the bath room pro- 
vided it has a window or the family is not too large, but 
a back gallery, porch, or Imll had. umch better be uaed 
than the bn'<lrooms. 

Evciy person in a househohi should be provided with 
individual towelri and wash cloths (juitc as much as 
toothbrushes. 

Body linen shoukl be chaiigeil at least twice a week, 
oftener In wanii weather. 

Ciiildreri'a towels, wash cloths, and handkerchiefs 
must be abundant, 

Tlie testimony of many school teachers is, that most 
chilih-cn arc poorly supplied with clean handkerchiefs, 
which no tloubt contributes largely to the. tspideniics of 
infiucnza and cohla. 

In public hospitals an incredible number of boys and 
men patients are brought in, w!io are not in the habit of 
wearing unilerdrawers, causing a most repulsive and 
unsanitary condition. 
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Dish-ToweU. — Tlie uee of unclean dlthclotlis and 
IowcIh shoulc] be strongly cotulcmnwl; dishcloths foul 
with grease and dirty water are ofton put away without 
any cleansing and used over and over, while a household 
where such a condition prevails is nearly always perx'aded 
with house flies which are attraetal by filth, and are a 
constant source of danger to a whole neighborhood. 

Ice boxes, cupboar<ll9, and cellars where food is stored 
should be kept scrupulously clean. House cellars should 
not he UHe<^l for storing large quantities of fruit and vege- 
tables in winter. In hot weather all food decomposes 
rapidly ami constant vigilance is needed to avoid the 
oxtravagancc of drstrojing large amoimts, or using food 
whit'h in in the pnw^ of decay. 

Disinfectants. — Too many housjekeepers gain a .wper- 
Ijcial utid datigtToUH smattering of knowledge about 
disinfectants, and lose siglit of the fundamental prin- 
ciple of plain evoPf'day soap-and-water and sunlight 
disinfection; the writer once saw in the house of a wealthy, 
educated woman a two-ounce bottle of carbolic acid 
without a cork, auspemlcd by a string on a nail directly 
over a slop hopper, and wa.s told it was to disinfect the 
finjffier; what tlie slop hopper really needed was hot 
d ia|wtudfl and a brush vigorously applied. 

The general rule for the use of disinfectants 'in the 
liimseliokl should be th<.' same as in the hospital or 
lalwratory; viz. that the quantity used should be equal 
to or exceed the matter to bo disinfected; thus the foul 
slop hopper would need at least two gallons of boiling 
hot soajwuds, to which might be added a handful of 
washing soda, a vigorous scouring with a long-handled| 
sanitary brush, and then if followed by one or two 
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gallons, not ounces, of 5 per cent carbolic a^id we miglit 
reasonably say it had been disinfectf tl . 

Protection from Insects and Vermin, — Since diseases 
auch as malaria, typhoid fever, cholera, and tuberculosis 
are known to be parried liy insects and vermin, a house 
should be providetl with wire-netting screens at every 
wimlow and door, from early spring until after the first 
heavy autumn frosts, usually late in Octolxir. It ia 
essential to retain the screens late, as house flies geera 
to take ft new lease of life when w&rm days reeur, and 
while in that condition frequently drop doad iu milk, 
water, or food which is not protected. 

Screened doors should be provided with springa, that 
they may never be left standing open. 

Two kinds of so-calletl fly paper for the tlestruction 
of Hies ia in common use, one which i.s poLsonous and 
another covered with a thick mucilaginous substance, 
which entraps the fly. 

Poison fly paper Ls particularly dangerous when there 
are young ehiklren in a household, and also the poisoned 
insect often finds its way into dishes or food. Cleanli- 
ness and screens arc the best preventives of house flies, 

Sloth and filth arc usually aecompauicd by bedbugs. 
If these are permitted to multiply and a iiouse becomes 
infested, it ia a labor of wcclis and months to get rid of 
them. Fumigation with sulphur, repeated at intervals 
of a day or two for a fortnight, is efficacious if followed 
by thorough house cleaning in every crack and crevice 
of the rooms and kept up for weeks. 

Rats and mice often overrun hoviscs and other build- 
ings, and at times are very difficult to get rid of. 

Traps will usually dispose of mice, tju.t x^Aa ^■a^^ci 
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warj' of traps, and poison is dangerous to havo about 
besides the danger of the animals dying in wall spaetfrf 
or under floors. 

Cftte seem to be the only solution where rats become 
very numerous, not one cat but sCT'enil put into base- 
ment, cellar, garret, and outliouscs. Some persona re- 
gard tlie cats as great an affliction as the rats, but once 
the rats are exterminat«?d, one good cat will usually 
protect a house, while rats arc destructive and tlangerous, 
as tliey nm in and out of sewers, drains, privies, barn- 
yanls, into every imaginable kind of filth, wluch may 
be carried oo their feet to all parts of a dwelling. 

Cellar and basement -ftindows and doors should be 
kept Bcreeneil throughout the entire year aa a protec- 
tion from rats and mice. 

The details of hygienic housekeeping arc too extended 
to be eital in a book of this kinil, btit the statement made 
by Harrington that ''housekeeping is too often spread 
with an uneven baud" eannot be denie<l. 

The slavery lo housekeeping whieh is the lot of ao 
many women, arises largely from their ignorance of the 
simplest rules of hygiene and the love of lUsplay; this 
is especially the case with women who necessarily must 
do all or a greater part of their own housework, and it is 
small wonder that so many of them suffer in heaJth of 
body and mind from the struggle. 
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Section I 

The majority of school children spend from ten to 
twenty-five hoiim weekly in i\w schoolroom, for a period 
of several months each year, for eight or ten yeare of 
their lives; such being the case, the need of hygienic 
school huildlnga an*! for good pGrsoiial by^ene must be 
admitted. 

School hygiene "concerns the parent, the physician, 
and the citisen, and its investigations must consider 
the personal hypienn of the scholar, the conditions of 
his health, liis habits, the amount of work done, the sani- 
tary environment and reriuirementa of the schoolroom and 
building, the furniture, the ventilation and heating, and 
'the infiiienco of all these upon the individual's state 
and devolopnipiit." ' 

Sit8. — It is of no less importance for the school to 
be built upon well-drained soil than for the habitation; 
this \s necessary not only to insure the walls and base- 
ments against dampncsa and to secuTe good drainage 
for scM^age, but to provide playgrounds which do not 
permit sending water. 

Structure. — All school buildings should be detached 
to secure the maximum amoimt of light antl air. Double 
walls with an air space prevent tiampness and secure 

' Hygiene and Snnhalian, Egbert. 
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wannth for any building : stone walls are usually damp, 
while double brict walls mih the air space are perfectly 
dry. 

The heJKht of the first story of the building, as well as 
the window space, should be greater than for the upper 
stories, to secure the proper amount of light and ventila- 
tjon. 

The windows should be higher from the floor than in 
a dwelling, ami should extend to the ceiling, with proper 
shadea for excluding the direct rays of the eun when 
necessary. 

Lighting. — The proper lighting of schools is of great 
importance to every child. 

The light should be sufficient and come from the child's 
left side ami back; he should never sit facing the light. 

Light falling fnjm the right side throw's a shadow of 
the hand when writing or drawing, while light from the 
front is a constant source of irritation to the eye, and 
causes squinting and heailaches. 

Insufficient light is said to be a frequent cause of 
myopia (near-sightedness) in children. 

Cohen maintains that "a schoolroom cannot have 
too much light"' and recommends that for every square 
foot of floor space there shoidd be a square foot of win- 
dow glass. 

The best authorities recommend that schoolrooms 
should be oblong, with windows placed in one of the long 
sides, and scats running parallel to the Rhort ade, the 
light falling from tlie left side of the pupil. 

Blackboards. — The blackbuar^la should never be 
placed on the same side of the schoolroom as the windows, 
as the light in the eyes causes an unnecessary strain,- 
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neither should the blackboards have glazed, shiny sur- 
facca for the same reason. 

The distance of the blackboard from the farthest 
eeatfi should cauae an inquiry regarding the sight of 
pupils who occupy thrm. Copying from the blackboard 
requires rapiil cliatig<.'3 in accommodation (adjustment of 
the eye to different distances), which is regardeLl as an 
important factor in producing defective sight. 

Corridors and CloaJtrooms, — Comdors should bo 
witle and atraigiit both as an assistance in time of fire 
or other panic and to aid ventilation- 

Stairways should be broad and easy to mount, pref- 
erably with a landing midway and ending near the 
door of exit, stairways being placed at both ends of a 
building. 

WardrobfH in the more mo<le!']i schools are matie with 
individual lockers to avoid coctaf^t of cloUiing. When 
the corridors are wide enough such wardrobes are placed 
in them, but in narrow halls this could not be permitted. 
The especial objection to the wraps being placed in the 
baaemeiit, as is commonly done, is because of the lack of 
air and hght. 

Ill small country schools where the entrance hall ia 
commonly used for wraps, the neamees to the outside 
door and abundance of light and good air makes a better 
arrangement scarcely necessary. 

Heating and Ventilation. — In large schools like 
other large buildings the he^iting and ventilation must 
necessarily be considered together, the best method 
probably being the indirect method, whereby the air for 
ventilation is heated to the required temperature an<l 
propelled by fans into the rooms. By this method the 
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air may be filtere<i and the temperature automatically 
controlled by a thctoostat. 

The htating of country scliools by stoves in colil climates 
is as unsatisfactory a method as can |>ossibly hc- imaftined. 
The floors ar« always cold and country children suffer 
cruelly from eliilblains and colds; while the uppor part of 
tlie room is too wann, the outer rows of seats are in an 
icy atmosphere, and the whole room suffers from bad air. 

Sewage, Water-closets, Wash-rooms. — Tlie plumbing 
of a school buikling like that of a house should be of the 
beat character, with no hidden pipes and joints, well 
trapped and an abundant water supply for flushing. 

Water-closets and wash-rooms should have air and 
light in abundance and be built with tile or concrete 
floors and walls. In the primary rooms the seals of 
water-closets should be low to suit the eliild, like\vi.4e the 
washbowls, the latter being supplied with soap and aa_ 
abundance of small towels. The cost to the commu- 
nity of supplying clean towels for the wash-rooms is a' 
trifle in comparison to the expense of epidemics, 

The filth and foul air of the toilet rooms of many school) 
in decent communities is unspeakable, and aside fror 
the danger of contagion from washbowls, lUrty towela, ' 
and closet seats, the moral effect is quite as bad. 

If every mother would see these rooms where hi 
children attonrl school, there would certainly be a sweep-1 
ing reformation. The oversight of «uch jfactore belong 
particularly to women, and when they are denied a voice 
in school management, they have it in their power 
^ve publicity to such shameful conditions, and may be 
pardoned for making themselves extremely disagreeable 
to the school managers. 
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Seats and Desks. — Improperly constructed scats and 
desks by compelling a child to aasunie a cramped or 
strained position produce curvature of the apine. 

Sthoulrooms should not be provided with fixed seats 
and desks of unifonn size according to the grade. In 
thLs respect the country schoolroom has the advantage 
over many town and city schools, as the seats arc usually 
of three or four sizes and children arc placed according to 
their size and not their grade. 

Lincoln makes the following euggestions regarding 
eeats and desks: — 

"I. The chair is often too high for young scholars. 
The most convenient plan may be to provide footstools. 
2. The seat from back to front ought to be long enough 
to support the whole thigh. A more or less spoon-shaped 
hollow in thp neat w commonly thought desirable. Th« 
curve of many settees is such as to produce pain at the 
point where the tuberoaitiea of the ischium rest on the 
wood; the support is there not wide enough. 3. Seats 
must have backs. The straight, upright back reaching 
to the shoulders is bad; a straight back, slightly tilted, 
is not bad. American seals are commonly curved, with 
curved backs. 4. The edge of the desk should come up 
to or nvorlap the edge of the seat. The recognition of 
this fact is a recent discovery. 5. Most of our best 
de&ks are too high relatively to the seat, doubtless to 
prevent the pupil from stooping. Something is gained 
in convenience of reading by this plan, but it interferes 
with correct, positions in writing. The elbows, hanging 
freely, should be only just below the level of the lid. 
For near-sightttl children the higher desk may be a 
necessity in writing; if the desk is made low^ a ^jmV 
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ftble writing stand may be placed on top of it when 
necessary." 

Drinking-water. — The dangrrs from clrinking-watpr 
are twofold : from an impure wsiter, and from drinking- 
cups. Excppt ill the case of very small chiKircn all 
school children should early be taught the dangers of 
a common drinking-cup. The custom of provirling ctich 
child with his owu cup is light theoretically, but inquiry 
reveals the fact that many eups go unwashetl for tlie 
whole school year and may easily carry typhoid fever, 
tuberculosis, and rliphtheria germs. 

Common Defects. — Lack of cleanhness is the most 
glaring and universal defect of Rchools, the coujitry 
school being quite as bad a.s the school in the eity. 

Dust covers floors, walls, and funiishings, while water- 
closets and basins are unclean, and the atmosphere ia 
tainted with the emanations from unwashed bodies, soiled 
clotliiiig, defective plumbing, and coal gas. 

Tlie schoolroom floors in most buildings are scrubbed 
once a year, and were it not for the vacation interim, 
it is doubtful if many would survive in biiildings where 
overcrowdiug and dofieient hght and air arc present. 

In the older public school buildings of several large 
cities, many have only two or three room.s which have 
sunlight, while toilet rooms and cloak rooms are in the 
basements without a ray of daylight, and the entire 
buildings tainted with the foul air arising from them. 

If it were possible to build schoolfi with the same sani- 
tary precautions that enter into modern hospitals, much 
disease might be prevented. 

Concrete floors, and stairs with rounded angles, per- 
fectly plain woodwork and furniture, sunlight in every 
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room, and gooti plumbing would make a vast difference 
in the health record of schools. With concrete floors 
provided with drains the floors might be washed or 
floodetl dfiily and do away with the suffocating dust 
arising from unwashed wood floora, and challc, which 
cannot fail to bo a earner of infectious materials. 

In country schools laflk of cleanliness ia less harmful 
on account of the abunilancc of piirt- air and sunshine, 
but the cold floors, improj)er hghting, and absence of all 
toilet conveniences make them extremely uncomfortable 
and often imsanitiiry. 

Luncheons. — The subject of luncheons for school 
children is an important one to the city and couatry 
pupil; in small cities and towns the majority of children 
go home for their noon meal, wlueh is a great advantage. 

The Umchetiiis of ci^untry ehiklrcn from comfortable 
homes are better, from a hygienic standpoint, than the 
almost universal custom of large cities, where children 
buy wlial suits their fancy from any convenient bakery 
or lunch room. 

For fifteen years the writer tlaily paseetl a lunch room 
near a large public school in a well-tonlo neighborhood, 
and feel3 safe in saying that fully two thirds of these 
children, between twelve and eighteen yeara of age, made 
tlu'ir noon meal upon a cup of coffee and a piece of pie 
or etikf, with iee ernatn as a luxury. 

The unappetizing uicdlcy of fond juuibled Into a 
lunch tx)x wliieh commonly passes for the school lunch, 
is so altogether vinplea-sant that the child cannot be 
blaniPfl for particularly objecting to them; but there ia 
no necessity for a limch box being niouotonous or 
unappetizing. 
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An infinite variety of saiKlniclieB macle of brewl and 
meat, or eggs, or cheese, ot jam arc easily preparcii, ami 
when neatly put together and each Bandwich rolled in 
the paraffin paper which may bp bought in any grocery 
store, they are not unsightly nor flavored with the other 
articles of foo<l; simple cakes or cookies, fruit, and a few 
pieces of pure candy make a good variety, and anoeca- 
sional turnover or individual pie ia always the treat. 

A common mistake ia in providing too mueh. The 
prevailing habit of overeating doubtless originates ia 
the almost universal practice of giving small children 
something to eat to keep them quiet. Children, like 
adults, who eat too much are heavy and inert, with little 
reUsh for study. 

The diseases and disorders common to grhool children 
arise very largely from contact, — e.s]]ecially the infectious 
diseases, scarlet fever, diphtheria, measles, chicken 
pox, and mumps, — the common cloak room being the 
important place of contact, as coats and ttTaps hang 
together for several hours. 

Defective sight may be caused by improper lighting 
or badly constructed seats and desks. Copying from 
the blackboard should not be a routine practice, as before 
mentionetl; the rapitiity of changes in accommodation 
produces eye strain and its consequent headaches. 

Disordered digestion is very common with school 
children, causal by nervousness when the child strives 
to make grailes or is worrictl over examinations, or from 
laek of exercise, or improper food. 

An investigation among the tenement children of one 
large city revealed the fact that many puny children 
came to school without any breakfast, and some ^ith no 
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lunch, their only meal being at night when the father 
and mothnr returnml from work; these children nearly 
all suffcrral from im I ig cation. 

Hemlachcs arise from indigestion and bad air as well 
as laek of exercise and eye strain. 

Curvature of the spine is said to be caused by WTong 
positions in seats or at desks, but with healthy, vigorous 
children it seldom occurs, the impaired vitality of under- 
fed and overworked chiklren being a greater factor than 
improper seats and desks. 

Undcrfee<ling is not confined to the tenement children. 
The child subsisting upon coffee and bakery pic stands 
quite as good a ■chanrc uf contracting curvature of the 
Bpine as the child with no breakfast. 

The nervous stfain of overwork in. school is more 
noticeable in girls than boys. Giris after the age of 
twelve need special supervision over their diet, exercise, 
clothing, hours of sleep, and recreation. Girls usually 
are required to spend more time out of school upon 
music or other accomplishments, and they suffer from 
the restriction of their recreations. Again, with the 
poorer classes, many young girls are required to do sev- 
eral houra of laborious housework morning and evening, 
while boys who are required to work usually find employ- 
ment out-of-doora, which is far more wholesome. 

Children suffering with chorea and epilepsy should 
not attend school with other ctnldren ; the excitement 
and school routine and condition.^ aggravate both mal- 
adies and the effect of their evident disorders upon 
other nervous children i8 serious. 

Growths or obstructions in the nose or lliroat are 
very common. 
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R. H. Johnston "rpgarrls the real nature of meutal 
and nervous troubles in thesR Basre as (nxic from a defi- 
eienpy of oxygen ui the inspired air. The ILst of syni|)- 
toms produced includes mental duUnose, ifstlessiiess, 
night tLTTurs, noctuniaJ iDcontinonce, headaches, stut^ 
tering, and vaTioua other defects of speech, choreic 
movements of face, etc. Mention is made of reflex 
nenr-ous cough, irritabiUty of dispoBition, etc."* 

The tendency of jiarenta to put the oniis of impaired 
health upon the strain of overwork in school is often 
unjust; A child who is well fed, clothed, and sheltered 
in clean surroumlings with sufficient sleep and exercise 
very seldom suffers from too much study. 



Section II 

Medical Inspection of Schools. — The objects of the 
medical inspection of schools are the prompt exclusion 
of all children who arc suffering from contagious diseases, 
the detection of physical defects which hinder the child's 
development^ such as defective hearing or sight, or to 
note delayed development from other causes such as lack 
of food or clothing, or unhygienic home surroundings. 

It is said that in Europe the medical inspection of 
schools has been carried much farther than in this coun- 
try and begins with the inspection of all plans for new 
school buildings, which must conform to a certain sani- 
tary .=!tandanl. 

The Medical Inspectors examine the air of classrooms 
and the drinking-water; thej superintend the seating 
of the children, besides the regular medical inspection of 

all pupils. 

' MeUicul Acottrd, 
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In a few of our large cities, school nurses have been 
appdintnil as assistants to the Medical Tiispectors, who 
are able to attend to minor surgical dressings, treat- 
ment of eyes, cars, and tliroaia. and to look after tlie per- 
sona} hypene of the children in. many ways which only 
women and nurses can do. 

Tlie medical insp(?etion of schools is one of the most 
important factors in the prevention of disease in all large 
cities. 

The following extract from th(^ report of the Depart- 
ment of Health of ("hinago for the six months ending 
July 6, 1907, tells very forcibly of the need of such in- 
spection . 

Report of the Chief Medical Inspector. — During the 
first six months of ilw year thcrt' were reporteil to the 
Department of Health GSt91 ca,ses of scarlet fever, 3011 
cases of diphtheria, 2812 eases of ineasU's, 137 of whoop- 
ing cough, US of typhoid fever, lOG of tubereuloeis, and 
338 cases of all other contagions diseases — a total of 
13,513 cases brought to the notice of the Department. 

Tlie bctiinning of the year showed scarlet fever, diph- 
theria, anil meaMes cpideinic and on the increase. The 
threatening indications of such a condition were pointed 
out in the Department liulletin as early as the first of 
October, 19(16- The necetwity for medical school in- 
spection Wits urgLil in almost every isHue nf the Bulle- 
tin after that date, but those who could furnish the means 
and whose iluty it was to provide the inspectors for stay- 
ing epidemics paid no heed to the warning. "Show 
us the epidemic before wc will spend precious money," 
seemed to he the spirit. 

The epidemic was obvious enou^ to be seen outeide 
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of the Bulletin by January 1, and by January 20 School 
Medical Inspectors liad been provided and the work of 
stopping the epidemic of disease, which was now under 
full headway, was begun. The inspectors went at the 
task vAth confidence and ability, and within two months 
scarlet fever and diphtheria were completely Under 
control. 

Ill January, 3058 cases of scarlet fever were reported 
to the Department; in June but ,'il5 were reported. In 
January, 923 cases of diphtheria were rcportal; in June 
the nunilxT dropped to 259. 

From January 20 to June 1 the School Medical In- 
spectors examined 123,460 pupils and excludeil from 
school on account of contagious diseases 18,82G pupils, 
or nearly 15 (14.6) out of every hundred examined- (Sor 
appciuied table: Medical IiL'^pection of Schools.) It is 
safe to Bay that many of the public schools would have 
been closed if the Medical Inspectors had not been pro- 
vidctl. With the School Inspectors working, it did not 
become necessary to close any school, except for a single 
day in a few instances, to perform dieinfection. 

One of the benefits to be derived from school medical 
inspection is to do away permanently with the necessity 
forelosing schools on account of the presence of contagious 
liseases. The saving of money, preventing needless suffer- 
ing, and saving life are some other Ixjnefits of this service. 

The work of the Inspectors demonstrated that even in 
the face of an epidemic of scarlet fever and diphtheria 
under full headway, the spread of the disease can be 
checked if MeilJcal Inspeelors are provided. If the 
recommendations of the Health Dcpart.ment in regard to 
the number of Inspectors needed are followed, a repc- 
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tition of last winter's epidemic with its attendant suffcrr- 
iiig, losa of life, fiiid ineffectual expenditure of money 
tan be avoided. 

At the beginning of the year, with smallpox in various 
places in the coiLiitry contiguous to Chicago we were 
menaced with that disease. Smallpox has been re- 
peatedly imported into the city but has not gained a 
foothold. Neither can this disease make much heatiway 
in Chicago so long as the present enforcement of vacci- 
nation. l«i kept up, though there are enough unvaccinated 
persons in the city lo make it necessary to maintain a 
hospital, at considerable a\|icns{> to the taxpayers. Tliis 
expense Ls just sn inuch trilmte paid to the ignorant and 
stubborn who object to vaccination. 

Sixty-nine cases of !>malIpox were sent to the Isolation 
Hospital from January 1 to July 1 . Of this nunibersixty- 
one never had been vaccinated ; eight had old, imperfect, 
and doubtful sears made in cliildhooil. Not one of these 
eight had been revaccinatcd or reerntly vaccinated. The 
scars were from twenty tn forf.y year.s n!i:l, and appeared 
to be sears from too deep scarification and aggravated by 
infection, without effective vaceination, IIa4l these per- 
sons been vaccinated anil revaccinated, not one of them 
would have contracted smallpox, and the eity would have 
been spared the expense of feeding and caring for them. 

It is gratifying to know that the intelligence of Chicago 
is actively aiding the Department in educating the people 
in the matter of vaccination. The large mercantilo 
hoiwes, manufacturers, railroads, the elergj-, the Scluiol 
Board and school principals, the newspapers ami medical 
profession arc potent factors in safcguanling Chicago 
against an epidemic of smallpox. 
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Vaccination must bo kept up «-itliout abatemeut 
if wc arc to keep free from smallpox. Neglect vaccina- 
tion, even for one year, and the hospital will be fiUed 
with sniallptix if it is once introduced Into the city. 

At the cm! of the first six months of the year the con- 
dition as to contagious itisease is gratifying, and there 
is gond reason to think we will be able to keep cpiilcinic 
diseases down to the low mark shown in the present daily 
reports. 

•School medical inspecticm will be resumed with the 
opening of the echools in September. 

MEDICAL INSPECTION OF SCHOOLS (aflCAGO) 

Monthly Summary of Examtnations and Exclusions for 
THE First Six Iilo:*TU5 of li)07 
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lowing are the rulea for Medical Inspectors and 
School MecUc^i Inspectors, issued by the Dcpiuttiient of 
Health of Chicago: -~ 

Mediciil Inspectors shouki familiariae themselves 
with thn City Health Ordinatina. (Copies can be had 
by applying to the- Hcen.'tary.) 

Bfj^inniiig at 9 o'clock Medical Inapfictors will call 
daily at the schools assigned tliom, and request principals 
to have ail pupils in readiness for examination who have 
been absent from school for four consecutive days. The 
principal will also refer to the ItispeBtor any pupils in 
school who are suspected to be sufTering from infectious 
or conta^oua diseases. 

The examinations will be made at the school. 

The principal of sehoo! should have all children to 
be examined sent to a room by themselves, where the 
other pupils will not come in contact with them and 
where the School Inspector can examine them. 

Inspection is to be made in referejice to coinnmnicable 
disease* and the vaccinal status of pupils only. 

Examinations arc to be matie for the following tUscasea: 
scarlet fever, diphtheria, measles, rothein, smallpox, 
ehieken pox. tonsilitis, pedieidiwis, ringwrirm, impetigo 
contagiosa, or »jtliiT transTnissible diseases of the skin, 
scalp, and eye. Tuberculosis, when thought to be far 
enough advanetvl to be a menace to the publie health, 
must be reported to the Chief Medical Inspector before 
excluding the pupil from school. 

Scarlet fever eases nnist not be allowal to rectum to 
school until all dcfif|uamatioit is completed, and thcR- is 
au entire ahsenee of discharge fmtti ears, nose, throat, 
or suppurating glands and the cliild anil premiaca ate 
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disinfected. Tliis rrqiiires at least six weeks — severe 
cases eight weeks or longer. 

Diphtheria cases inusl be excluded until two tliroat 
cultures made upon two consecutive days show ab- 
sence of the Klebs-I.oe filer bacilli. Tliose exposed to 
diphtheria should be excluded one week from last 
exposure. 

Measles eases are very infectious in the early stages, 
and must be escliuted at least three weeks and longer 
if there is present bronchitis, iDflainmation of the 
throat, nose, or abscess of the ear. Those exposeti to 
inea.'^les should be excluded two weeks from date of last 
exposure. 

Whooping cough oases should be excluded until 
after the spaamoiLic stage of cough — usually about 
eight weeks. Whooping cough is very infectious in the 
early stages of the disease. Those exposed to whooping 
cough shoulil be excluded two weeks from date of laat 
exposure. 

Mumps. — Exclude ten days after all swelling has 
sul>side(l. Tlinse exposed to mumps should beexcluded 
three weeks from date of last exposure. 

Chicken Pox. — Exclude until scabs are all off and 
skin smooth — two or three weeks, according to the 
Bcvcrity of the attack. 

Rothela, German Measles, — Exclude from school 
two weeks. Those exposed to rothehi must he excluded 
from school three weeks from date of la^t exposure. 

Cases of toiisilitis must be excluded on the clinical 
evidence alone, and throat cultures made for further 
diagnosis. 

Casta presenting auspicious throats, but not definite 
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evidence of disease clinically, must havo throat cultures 
inacle, allowt'il to return to their (^lasses until the cul- 
tures have been examined, and only ext-luded in case 
the bactcriologie examination shows exclusion to be 
neceasary. 

In making inspections cbtc must be used to disturb 
the child as little as possible, and throat cultures arc to 
be mai.le only when good r<'asori thciefor exists. 

In malting throat examiDatinns, the wnoden tongue 
depreBSors supplied must be used, to the exclusion of 
all other tongue depressors. Each tongue depressor 
m!ist be used only once ami thirn burned. Aseptic 
methods must be employed in all examinations. 

If a chiUI is excluded, brief but sufficient rea.'^on there- 
for must be written on the excUisioJi sard. 

Inspectors urc forbidden to make any suggestions 
as to the treatment or management of pupils who are 
sick. This in imperalive. 

Children reeovering from measles, whooping cough. 
mumps, chicken pox, scarlet fever, diphtheria, and 
smallpox must not reenter school without a permit 
from the Flepartuierit of Health. 

When a pupil is taken sick with an infectious disease 
in a schoolroom, the pupils in the room must be dia- 
misaed and the room disinfected. 

If smallpox i.^ found in the eruptive stage, the child 
can be taken to hia home if near anil there ieolated until 
the ambulance arrives, or isolated in the room where 
found. Tn doing this no one should be allowed to come 
near the infected child. 

Children properly vaccinatcil who have been exposed 
to smallpox need not be excluded from school. Those 
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exposed and not vaccinated niuat bo excluded twenty 
days. 

Pupils living in apartment buildings, where an in- 
fectious ilisGase exists, filioiild bt; cxtluded rrom school 
by the principal. A visit to the buikling by tlie Inspector 
will tleterminc who can return to echool with safety, 
It depends upon tlie construction of the buildiny ajid 
the habits of (ho inmates whethi-r it ip pafo to let any 
from the buililing continue in school. The Inspector 
must be the judge. Usually if families use the same 
entrtinee there is some risk, and yet a case can be so 
well isolated and eared for that all others in the building 
are safe. A visit to the buikling ts necessary to determine 
this. 

All cases of infectious diseases coming imclcr the ob- 
servation of the Inspector wliich are not ])roper]y safe- 
guarded should command his attention. 

Give proper instructions to the family, leave the De- 
partment circular applicable to the case, and take any 
other measures ncce-saary to protect the public health. 
Invefitigate all suspected cases of infectious diseasea in 
your territory and take jjroper measurers for .safe.^UMnling 
agaitist the spread of infection. Make daily reports 
to the Chief Medical Inspector upon blanks provided for 
the purpose of each case inspected or iiivestigateil. 
Degiiniing October l.'j, Sehnol Medical Inspectors will 
vaccinate free of charge any chikl or pupil who may 
apply to him for vaccination, and must issue a certificate 
of vaccination to those entitled to the same. The In- 
spectora will vaccinate no child without the consent of 
parent or f^uardian. 

The Department prefers that the family physician 
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stiould perform vaccination; but if the parent or guard- 
ian of a chilfl wishes it done by the Department the 
child may be taken or sent to the School Medical In- 
spector or Fubl!€ Vaccnnator, whose duty it then ia to 
vaccinate such child and furnish a certificate without 
charge. 

Examine every school pupil's ann to determine the 
vaccinal status. Any diacovered not complying with 
the vaccination ocdinanco must be excluded I'rom school 
by the principal. Read the ordinance carefully and be 
governed by it in the matter of vaccination. Inspectors 
muBt make monthly report.R upon blanks furnished for 
that purpase, giving the number of tubes of vaccine 
received during the mouth, the mmiber nf primary 
vaccinations pLTfnrmed. the number of rcvaecinationa 
p>erfornied, the number of cert ill cates issued to those 
previously vaccinated within seven years and entitled 
to a certificate without a rcvaccination, the number 
of attemp1o<! vaccinations on primary subject resulting 
in failure to take, and the number of attempts at vac- 
cination in previously vaccinated subject resulting in 
failure to take. 

Inspectors must cairy with them a supply of the De- 
partment eireulans to hand out for instruction in eases 
of infectious tliscasts. The circulars are". Information 
for the family in case of contagious diseases. Circulars 
on prevention of eoasuniptinn. The Vaccination Creed, 
&]>ecial circulars on each of the infectious diseaseB and 
wartitrig slips tn distribute and paste up for the public 
to read. Spatulas for tongue deprcesors. Culture me- 
diums aad outtittJ for AVidal test. 
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Cbica^oo,. 



-J9 



School^ 



Kaue op Pupil 



A DDRESS- 



is rclievtd from furtlier restrictions and lins pmniaaioti to reEntei 
. sehool. 

' Thin osrli5ca.t« to be given to pupil toprwent ta School Frincipol. 



TOaniuitg ! ,„ . -r VTATP I P^zestroga ! 
Avviso ! WAKA IN Gr I , jjinxil 

CIJICAGO HEALTH DEPARTMENT 



Tliere is-DIPHTHERIA; SCARLET FEVER-ln this Neighborhood 

Paiwits should lorato the infoL'ted family and keep their chil- 
dren away from it, mid eKpeeinlly frufii any of th« (ihildrtHi of th« 
fiimiiy. mill liilioiiUi not visit it thi.'msi'tvog, 

Diinnft tlio dttogur pi'riod partiits eliould also can-fully wnlch 
their chiMren for any tnispicinu;' symptDmB — such as HORli 
THROAT. FEVRnLSllNESS. HICADACIIK, SUDDEN VOMIT- 
ING. RASH, OHonPY counn. CLnciciiMi op the nos- 
trils. SWELLINGS ABOUT THE NEfrK. Some of lliese 
eyiTiptoniB indicate Diphthoria; otiiera Inditale Scarkl Fi;vi;f or 
Srarljitinn. 

Wh*n any of tli*m Kpiic'ac in a rlifld livini; in an infecttxl niiigh* 
borhood, tin; child phould bi- ciimi for AT ONCC. 

The Hk-u-Th Defartmkxt— Room 0. City Hall, Telephone 00 
— should also be notified bo iliiit it may give any m^edeii aN»it«tAi)ca. 

CiiiKT Mxi>ic!Ai. Ikstkctor. 
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ADDITIONAL DUTIES OF SCHOOL MEDICAL 
INfciPECTORS 

The city has been divideJ into eleven districts. A 
Medical Inspector, a Sanitary Inspector, and a Milk In- 
spector are placed in each of Uieee districts. Each of 
thost' districts is siibdividi'tl into nino districts with a 
S{:hool Medical luspcctor in eact of Ihene minor districts. 
TliE! nine School Medical Inspector.^ will be under the 
direction of the Medical Inspector. Each morning 
before 9 o'clock the location of the infectious diseases 
reported to the Department will be telephoned to the 
School liispector in the district from which the case is 
reported. The Medical Insiiector will have the same 
information from the Tiiue <listriets. The School In- 
Bpeetiir will visit all eases reporteti from his distriet, eee 
that proper isolation is established, determine who from 
contiguous flats or houses can safely remain in school, 
and see that the warning card is on the door or where it 
will hest aervc the puipose of warning any who may 
approach the infectcil premiaes. See also that a warnhig 
card is posted where the milkman who delivers milk will 
see it, leave the Department circulars giving iiifornialion 
in cases of contagious diseases and distribute and post 
the small warning leaflet in the near-by ncighlxirhood 
anil mail a notifieation card to the principal of aohool. 

The Inspector notified will take smears in cases of 
diphtheria to <letcrmine when the ease is ready for 
termination. \\Tien the District Medical Inspector has 
more antitoxin work than he can attend to, the School 
Medical Inspector will aid in this work. Wlien the 
School Inspector is in doubt about a diagnosis he will 
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Del] upon the Distnct Medical Inspector to help in iriak- 

Iirg ft (liagiinsis. The School Inspcelor is to have cliaTge 
of all infectious diseases in his restricted territory and 
ivill be held responaible for the work in the LerritDry 
a^i^igned him. The McdieaJ Inspector will be hekl re- 
sponsible for the work of the nine School liispeftors in 
BluE district. To assist the Medical Inspectors three 
diagnosticians have been designated — one on each of the 
three sides of the city. In making inspeetioiis and in- 
vestigations you will observe the following instTuetions ; — 
^L Inspcctora mnst ke^p in cloee touch with the Depart- 
ment of Health so they may be reached without delay 
when wanted. 

Contagious tlieeaHcs and suspected contagious diseases 
[tcpnrt.etl to the I}e]mrtnient of Health are assigiifi.! to 
[tlie Medical Inspectors and Sehool Medical Inspectors 
[ether (or inspedion or inveslii/olion. 

Cases for impectwn are those reported by physicians. 
jjn these eases gee that tliL* faniLly receives a eopy of the 
)epartment "Circular of Infurniation upon tlie Manage- 
Imewt of Contagious Diaeasee," and give them such further 
/ivice concerning the beat methorls to pursue for prcvont- 
ig the epread of contagion a'^ you deem necessary. 
Especially instruct the family in regard to the kngth. 
time cases should be wolaied and impress upon them 
the necessity of a thorough disinfection after tlie case 
^has terminatwl. 

B Tell them to have their doctor notify the Department 
Kiwhen the case is free from giving off contagion and the 
^house is ready for dii^lnfeetion — nnd. rwt before. Dis- 
infectOTs arc frequcsntly sent to families only to find that 
patient is still in the contagious stage, especially in 
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scarlet fever. This means loss of time to the disinfecting 
force. 

Notify by ]50slal cartl provided the priii(!ii>al of every 
school in the vicinity, both piibhc- and p{i.r<»chial. diiriDg 
vacation as well as while sehool is in session, whom to 
exclude from school aiul lake such other nieasurcH in 
the ease as may be needed to protect the ]>ublie health. 
Yoii are the judge of whom it is safe to ]>ernjit to attend 
sehool frutn flats or houBes contiguous to infecteil 
premises. 

If you find the family disrcpiarclinE the doctor's 
instructions concerning isolation,, disinfection of excre- 
tions, etc., supplement his instructions and Ihrouf^h your 
own efforts see that the family observes praixT precau- 
tions. 

I£ the case is in any way connected with a shop or 
atore, at once make the case safe to the public by one 
of the following jilatis: — 

1. ^\]wn it Is best to do so, the Department of Health 
■ftill remove the patient to a liosi)ital. No one ean move 
$, person side ^itli an infcctioxis disease without the 
consent of the C'ommispioncr of Health. 

2. If the j>atipnt ri^mains, the room must be shut off 
from the store by scaling craclts of doors and keyholes 
with paper and paste. Ml communication between the 
sickroom and the stort' must be stopped. 

3. If neither of the above plans is followed the store 
must be closwl, the door locked, and the public exchided. 

Cases for intv4igntion arc sllp]^09ed ea^rp, such as 
are reportcil to the Departmeni through other sources 
than iihysicians. These you will visit and ascertain 
the nature of the disease, and if found to be scarlet 
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Fpvcr, diphtht'Tia, wbnnijing roii^h, or racaslrs, sec that 
thi- attrmliiig physician, ii' tlicrc htr one, reports thp case 
to the Depiirtmciit, or rppnit it yoiirsrlf by card, as you 
do in a case where thrrc is no jjhysician. Put tip a 
warning cani a,ni.l takp the same prucautionaiy measures 
as in oases for inspection. 

Semi nolices to principals of schools of any and all 
contagious diseases encounterpd while ijL'^pecting and 
investigating cases. 

Make dail'^ reports to the Department of all cases 
inspected or invrati gated. 

Kndeavor to leani th« source of iTire(;iion in ev'cr)' 
case: millc supply, fruit, infeetwl clothing, or perwuns. 
etc., ajid communicate to the Department any infoiina- 
lion of interest which you may learn concerning tills 
subjnct. 

Wlu'ii notifitid of a sus])eeted caac of smallpox, the 
Ina]>eetor unist go to the case forthwith. An hour's 
delay may result in many nce<iks.s exjiostires- 

The following suptgestione as to conduct ia the presence 
of anialipox should be observed so far as the circum- 
Btancee of the case will permit with safety. The In- 
spector must supply any defii'iency in these instructions 
which the case may demand for the safety of the public. 

AVhen entering a house where there is a sus])ectpd 
ease of contagious or infectious disease, do not remove 
your hat or overcoat; keep the overcoat buttoned. 

Do not shake hands with any one in the house. Do 
not sit i\ovn\ or touch anything in the house and cspe- 
^iCiftUy avoid touehing the patient or bed clothing. To 
jse the patient for examination call upon the patient 
or some one present to remove the clctliing for you.. 
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Wkpn leaving the hoii8<! have, sonip one open the door, 
so as to avoid touchiug any mfcctctl floorknob. 

Excppt to vaccinate tlie inmates of the house, it is 
not necjcssary to touch anything about the premises ex- 
cept thp floor ■ftith the solrs of your shops. 

If these prt'taiitions are observed there is no danger 
of carrying the disease to others. 

"When it is determined the case is oiio of smallpox, 
fill out the higtiiry blank provii led for the purpose 
(Form 2), telephone the information to the Department, 
and pi-omptly mail the filled blank to the Chief Medical 
Inspeetor. 

Telephone instructiona aa to the disposal of tlie case, 
whether an ambulance or a carriage is needled, the amount 
of (.iiainfecting to be done, and the number of vaccinators 
needed. 

In filling out the hiank seeure a list of all who have 
in any way been exposed to the contagion since the first 
day of the sickness, learn if Itttera or laundry have 
been sent out from the hounc and where an<l to whom 
Bent. Give the vaccinal statua of those exposed go far 
as you can , 

It is the duty of the Inspector to vaccinate or see 
that some other medical inspector vaccinates all who 
are known to be exposed to the infection. Do not 
leave or ano\v this duty to be done by the family 
physician. It is the duty also of the InRpector to se- 
cure the consent of the patient or family for the removal 
of the patient to the Isolation Hospital. Do not leave 
this duty to the ambulance driver. 

Until the ambulance comes the case must be matle 
safe. If it is necessary to police the house to secure 
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Bftfoty, do so. After eecuring the prompt vaccination 
of all exposed it is the Inspfictor's duty to aoe the oxposed 
every other day for fifteen or twenty days. If the first 
vaccination does not take, repeat until it does take. 

Tf there is doubt about the diagnosis, vaccinate the 
inmates of the housCj make the case safe to others, and 
see the patient later. 

A Medical Inspoetor must bo courteous antl should 
bo laetful in all hiw relations to eaues of smallpox, the 
same as a doctor should be in his private j)ractiee. He 
shoitltl be a complete master of the situation, able to 
dispose of complieations and diitii^a as they arise, in a 
proper manner. It should not be buTdensome to do 
so, for the reward is always present, the consciousness 
that it is life-saving work.. 

Use diseretion an<l secure complianre with the ordi- 
nance without force. 

This ean almost always be done, but if neceasary 
r^ jK^cc power can be used to enforce compliance with 
'fife law. 

"The medical department of the Philaiielphia High 
School for girls was establishetl in 1893. Prior to this 
time the attendance of any physician was depended upon 
in an eiiiergeucy, so that much time was lost, and the 
imccrtainty of obtaining assistance was great. In 1893 
the services of a ^"arluate of the Woman's Xfcdical 
College were secured. The duties of the head of the 
metlieal department constantly increa-sed from one hour 
a day to continual attendance from the opening of the 
Bobool at 9 \.M. until the close of the S(33i:-n at 2 r.M, 

" At the beginning of each school year in September all 
vaccination certificates and scars arc examined ; in douht- 
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fill rases a cfrtifie*! rpvaroinatioii is rpqulrpil. Tt-arhf'T 
Bl till' Ix'f^iHiiug of t^ach luormng sfssidii ititjuin^ wln'llipr 
Biiy student is sufferiug from sore throat, ht&dftche, or 
jtherailiHent; allsucliareat ont'cruferrLil to the iiipiUnal 
Toom. A ilaily record of stutlcnte ec'iit to the meiiical 
room is carefully kept. Any student with a temperature 
of KH1° I'\ is (letaincti in the 'sick room' until the tem- 
perature becomes normal. If a riae takes place, the 
student ia sent home in a carriage. On storiny claya 
students who have wet shoes, stocking, or skirts are 
required to rf]>ort at the mmlieal room, wliere drj' gar- 
ments are provideil. .Ml wet clothing is drietl in a room 
prepared for th« |mr|3osc, and is uiaile ready for the 
student at ro<:x'Ms in the medieal room at noon. Every 
part of the entire building is thoroughly cleansetl daily. 
The balustrades and desks throughout arc carefully 
cleansed each day with antiseptic solution. The tlrink- 
ing-water is filtered, then sterilized, and the ice is 
made from sterile water. The sanitary cotirlition of 
the toilet rooms is exeelleut. There are now individual 
coni|]artments, where formerly there were congregate 
rooms. 

"The medical departmcntis ideal in location, having a 
south ami east exposure, with a good supply of sunlight, 
■while its situation insures all the quiet necessary. Tliis 
room is supplied with all that is required for any cmcr- 
gciiey that is Hkely to occur. There Is an ample supply 
of filtered water and appliances for obtaining boiling 
water. Tlie dei)artiiieiit i.s provided with four wicker 
eouehi's with CLisliiiiiis euven-d with linen s!i|js; the latt-er 
are frequently reiinived and laundered while the cushions 
themselveB arc detached, shaken, and placed in the 
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siiiiligTit. A part of the engine-room space is need foi 
drying elotluiig." ' 

Boarding schools should have not only suitable sick 
rooms, but arraiigctnents for complete isolation in cage 
of infectious diseases. 

Tt is not suflifient to put a patient into one room with 
a nurse and exclude visitors, and call it isolation; but 
t!ie room must be apart from other rooms, preferably 
at the top of the building or in a sc^parato building, and 
must bo provided with its own hath room and conking 
facilities and also some means of allowing the nurse 
to come and go out of the builiUng without contact with 
other pupils. 

The so-called ifiolation rooms of many schools and 
institutions are so lackiii|» in every detail of ifiolation, 
that they are a disgrace to intelligent communities, 
There can ha no halfway measures regarding isolation; 
either the arrangements isolate or they do not. 

Tlie following oireular of Information for the Family 
in the eaut; of Contagious DisoaseSj issued by the Depart- 
ment of Health of Chicago, while not strictly within the 
medical inspection of schools is used very largely iii 
conncetinn i\ith the infectious rases arising in the 
schools, and is an excellent example of the efTorts made 
by such bodies in all cities, to help and enhghtcn those 
who need it, and to control the spread uf contagion, and 
is of still further use for nurses who are preparing thcia- 
m\vm for visiting nursing among the poor in tenements. 

Many of the milder forms of infectious dlsoasL« occur 
when? a phy*iieian can be employed only for an occa- 
sional visit. 

' Prinaiitlen iff Jfygiene, Bergey. 
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The Department of Health has deemed it advisable 
to ifsuc the foUowiog inforniation to the families of thoee 
so afflicted. 

The information here furnished is not to supplant, 
but to supplement the ad\-ice of the medical atiendam 
if there be one. 



HANAOE&IENT OF CONTAGION 

Id any case of infectious disease the patient j^hniild be 
placal, if possible, in a room apart from the rooms occu- 
pml by other members of thtt family. All iloors opening 
into the patient's room should be covered with a sheet 
kept wet with a disiiifectiug solution. A bcil sheet, or 
one made of cheap cotton eloth, should be fastened to the 
top of the iloor frftnie and down the liiiige gide of tlie 
frame, leaving the etlge on the lock side free to be turned 
bftL^k when passing through the door. The sheet must 
be long enough to allow two or three inches to lie on the 
floor. 

No article of furniture — carpets, rugs, curtains, oma- 
moiits, books, rrtc. — except tlie things actually neees- 
saiy for lite care acid comfort of the patient should be 
left in the sick room. Exclude cats, dogs, and other 
pc'tB, incliidhig birds, from the room, since these art* 
liable to contract and carry some of the contagious 
diseases. 

Isolati&n to be Effective must be Complete. — No ptr- 
fion except the etric^tly nerofisary attendants should be 
allowed to enter the sick room. These should wear 
only Rucih clothing as can be boiled in water. The hands 
.should be rinsed in a disinfecting fluid immediately 
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after every attention to the patient. The attcmlant 
shouki avoiil inhaling the patient's breath; ami in case 
of (li]>hthcna or croup, if the patieat coughs ia the at- 
tendant's face she shouki at once wipe tht face with a 
cloth wet with a disinffcting solution. 

The floor of the sick room must not be dry swept. 
lTisl.eai.1 of sweeping, go over the Boor uilh a mop or 
cloth wrung out of the disinfectant. And insteaHi of 
dusting, all accesBiblu surfacos — as of doors, door- 
knobB, wainscots, window frames and ledges, tables, 
chairs, the exposed parts of the bed frame — should be 
wipal with a cloth dampened ^utii the disinfectant. 

All dishes and table utensils \xm>\ \n the sic;k room must 
be placed in boiling watt-r or rinwed in a chsinfcuting 
fluid before being taken I'roni the room. 

Flowers brought to the sick should not be thrown out, 
but placed in the dislnfeRtiiig fluid and then burned. 

A sufficient quantity of a good disinfectant should bo 
kept in the sick room in a wooden pail, slop jar, or other 
vcasel — not metal if the corrosive subhraate solution 
is used — and into this all towels, napkins, hantJktr- 
chicfa, pillow slips, sheets, etc.. and all articles of clothing 
usetl in the room nuust be dipped and wrung out before 
removal. They should be taken to the laimdry while 
still wet and there be rinsed in clean water and then 
before drj'ing have them thoroughly btjiled. If the 
eftrbnlic aeiil enlntion is usod the rinsing is imnecessaiy, 
ag this dixinfcctant does not injure the boiler. 

All discharges from the mouth and nose in diplitlieria, 
scarlet fever, mcmbTanoiis croup, measles, or whoop- 
ing cough, should be receivtnl upon pieces of old soft 
cotton or linen, worn handkerchiefs, etc., &wi b^iTwA ■at. 
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once. Do not allow cuspidor or othCT spit vessel to be 
usaJ in the sick room, and especially do not allow tl 
patient to spit dq the floor. If this should ac<;itlentally 
happen, wash the [dace immediatdy with the strong 
disitiffctaiit. 

The night vessel should be kept one third fuH of the 
strong fluid, to be emptied not sooner than half an hour 
after each use, and then immediately reauppUcd with 
frcah fluid. jVII discharges should be disinfecteil in this 
way Iwrfore being emptied into water-«l(Bct3 or otherwise 
disposed of. Tliis is especially important in typhoid fever. 

These precautionary measures slinuld be continued 
after the recovery or death of the patient until the house 
is disinfecited. 

A good disinfecting 8uid 13 readily made by dissoh-ing 
a tonosivc sublimate tablet in warm water. The t-ablcts 
shoulii bu procurwj only on the phy.stcian's prescription 
and usc<l strictly as he directs. The fluid is poisonous if 
Bwallovvi-(]. 

A 15-grain tablet, containing between 7 and S grains 
of corrosive sublimate, will make a pint of strong dis- 
infecting fluid, useful for most piu-poses. Half this 
Btrcnsth — nnp tablet to a quart of wator — is sufficient 
for wetting the door sliwts and for washing Uie hands. 

A five per cent solution of fiarboUc acid is a reliable 
dirinfectant, and can be kept in any vessel, as it docs 
not materially injure nictale. 

One and one half ounces of strong carboUc acid in 
a (jnart of water makes about the desired strength for 
(ILsinfccting [lurposes. Carbolic acid is poisonous if 
Hwullowed, and should be procured and used with tho 
sann* mro ou-rcised in using eorrosive sublimate. 
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It is not possible to fix the time when a pereou aSlicted 
with ail infectious disease ceases to be dangerous to ttie 
public hralth, as the time may differ in each case, but the 
Department tlesires to give information that will be a 
practical guitlc in all cases. 

The iiifonnatinii liero given is in accordance with, the 
best authoritiL'S available. 

Diphtheria. ■ — Tlie period of isolation should continue 
80 long as a microscopical examiiiatioD .shows the presence 
of diphtheria germs. If no microscope is used, isolate 
in mild cases at least ten days after all membrane has 
disapi>eared from the throat and noee. In severe casea 
wait three weeks after all membrane has disappeared 
from the throat ami nose. 

If there remains any discbarge from the throat, noee, 
ears, eyes, or if there is evidence of inflannnation of the 
kiilneys, the time of isolation should be extended till 
these local disonk-rs have disappearod. 

Scarlet Fever or Scarlatina. — These two terms refer 
to the same disease. Complete isolation should be 
enforced till all destjuaniation, or scaling off, of the skin 
is completed and there is entire absence of discharge 
from cars, nose, throat, suppurating glands, or inflanuna- 
tion of ki(hieys. The iimc refjuired for scaling will vary 
from four to t-'iglit wcek-s. Mild i-ascs, in wliitli scaling is 
not noticeable, with absence of ear, noae, tliroat. kidney, 
and glaniltilar eompUeations, should be isolated not less 
than six weeks. In severe eaaes not less than eight weeks 
should bethe prTi.id ofeuforeed isolation, and if I'ar.nose, 
throat, giaiids, or kidncj's arc diseased prolong the time 
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of isolation until these are well. The Department ■will 
not act upon any it-iiuest for »Usinfection in a case of 
f carlet fever until the above symptoms have disappeared. 
Do not roqiiost it. 

Measles. — A fatal disease among young children. 
The average death rate among children under two yeais 
of age is about one death in five eases. Some epidemics 
show a death rate of 30, 35, anil even 50 per cent. Ts»- 
lation for four weeks should he the rufe and longer if 
there is present bronchitis, inliammation of throat, nose, 
or ftbseess of ear. 

Whooping Cough. — Also very destructive in child 
life, The average death rate is about twenty-five per 
cent in children under one year of ago. In some cpU 
deinies the death rate has been 50 per cent. Death 
from this disease is rare after a child is four years old. 

The aim should be to protect especially children under 
four years of age from contagion of mcaslea and whooping 
cough. Tiie period of isolation for whooping cou^ 
should be till after the .spasmodic stage of cough, which 
is usually eight weeks. 

Mumps should bo isolated three weeks, or ten days 
after all swelling has subsided, 

Chicken Pox. — Isolate till the scabs are all off and 
the skin smooth. 

Smallpox. — The Department of Health takes com- 
plete charge of these cases. 

If properly vaccinated no one can have smallpox. 



DISINFECTION 

Do not ask to have the house tlisinfeeted til! all 
symptoms of the diseases iiicntioneti under "Duration 
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of Contagion " have disappcarod. No matter how well 
the child may -appear, until all evidence of remaining 
disease is removed it is iiselcaa to disinfect, and criminal 
to let the chilli mingle with well children. 

When the case is ended soak all sheets, pillow slips, 
towels, and other washable articles in the sielt room, 
in the strong disinfectant and remove them while wet 
to the Inimdry, to be boiled at least thirty minutes. 
Sprinkle thoroughly all siirfaees of pillows and of the 
mattresses with the strong disinfectant and then carry 
into the open air, to be exposed to sunshine for at least 
six hours, frcq\;cntly turninj; the articles. Mattresses 
ami pillows should be burned or sterilized by heat if 
soiled by discharges from tlie patient. Consult the 
physician on this point. 

Wash the floor and all woodwork, fii-st with the .'Strong 
disinfectant and immediately after with hot water and 
German green soap — to be had at the drug store. 
Treat the furniture in the same way. Brush the eeihng 
and walls thoroughly with the disinfectant on*.! then 
rcpaper or cakimine, after two or three days' exposure 
by open doors and windows. Do not neglect closets, 
shelves, leilges, cornices, or other surfaces on which 
dust may eettle. 

The following is the Department methotl of fonnalde- 
hy<le disinfection: — 

The room to be disinfected is sealed and prepared as 
usual for sulphur disinfection, by pasting etrijjs of paper 
over eracks of doors and windows. All it« surfaces are 
e.xpo6e<l as much as powible: closet doors arc opened 
and their eontentt, together with the contents of drawers, 
arfi removed, 8catt<;Teil about, and the drawers left open; 
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mattreasps are snt on end; pillows, bedding, clothing 
etc., an* siwix'ndwl from linos slrctchecl Acruaa the room 
or spread out on chaira and other objects so as to exiiose 
all sides ; books arc opened atui the leaves spread — in 
short, the room and its contents arc 80 disposcxi as to 
accure free aceess of the gas to all parta as fully as 
possible. 

For every 1000 cu. ft. of space in the room, suspend 
by one edge an ordinary bed sheet (2 x 2^ yds.) from a 
line stretched across the middle of the room. Properly 
sprinkled this will carry ■without dripping eight (S) 
ounces of formalin — the 40 per cent solution of formal- 
dehyde gas — which is sufficient to disinfect 1000 cu, ft, 
of space. As many sheets as neccBsaiy are used, hung 
at equal distances apart. The oriUnary rather coarse 
cotton sheet slioiild be used in order to secure nipid 
evaporiition. The house should remain sealed not less 
than eight hom's. 

A roseheati sprinkler used by florists can be used for 
sprinkling the sheets. 

The practice of burning a few BiilphuT candles in the 
house does no good and should be abandoned. 

Principals uf scIiooIb ahould not permit children from 
an infected house to reenter school without a leTmimi- 
tion card from the Department of Health. 

MANAGEMENT OF FUNERAL 

In case of death from contagious disease the body 

should be placed in a coffin as soon as possible, the cofiin 
immediately sealed and not again opened. 

There should be no Sowers. The funeral should be 
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held within thirty-six hours after death and should be 
private. 

By a private funeral is meant one that is attended 
only by members of the household already exposed to 
the infection and such adults as are necessary to aid the 
undertaker. All others, especially children, should not 
be exposed to the contagion. No visitors wiU be ^owed 
in the infected house. . 



CHAPTER X 



HVOIBNE OF OCCUTATION 

The best authorities differ in tht^ir estimate of the value 
of statistics of tltrath rates of tht: various occupatioiia. 
While not disputing that many occupations canst* or 
are a predispoi^iiig factor in causing tlisfase, the wide 
difforence in age, heredity, habits, and surrouiidiiigs of 
individual workmen niakee such statistics misleaiiing. 

Many oecupations, sueh aa the anny, navy, faetories, 
and railways, are dangerous to life but not ncceesarily to 
health. 

Tuberculnsis is common among dreasmakcra, tailors, 
cutleiy ^'iiiders, and the faetory workers of cotton and 
woolen mills, but the tlisease germs ai'e not found in the 
lint nor dust, but the conditions incident to overcrowiling, 
bad air, and inhalation of dust lowtT the vitality and 
irritate the lunga, making tliem fruitful suil for infec- 
tion. If aU of thcBP occupations could be carried on oilt- 
of-doora the high death rate from tuberculosis would be 
speedily lowered. 

Low wagc's may be considered one of the moet im- 
portant indirect causes of loss of health In the working 
classes. 

Poverty means overcrowding, filth, bad air, and in- 
suflUclent foorl and elotliing, all of which cannot be 
offset by sanitary occupation. Low wages also compel 
cbiid labor and the woman of the family doing treble 
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cmty, in childboiirlnj;, housowork, and wage esming 
two ovils whoBo bad effects are felt by BucccecUng gen- 
erations. 

Location of occupation often makes the work sanitary 
or the roverse; a factoiy situated in tlic country or a 
small town with an abundance of sunlight and gixid air 
and the same factory situated in a crowded city, the 
workmen breatliing foul ah", soot, and dust, and working 
by artlfieial Kghtj caniiul be JLidged in tht same way. 
Fortunately for llic good of the nation, employers, lo^e- 
lators, and sanitarians are making a combined effort 
to improvo the sanitary conditions tjurrouuding aU 
claases of workei-s. 

In many states laws governing the air space, ventila- 
tion, lighting, heating, hours of labor, and employment 
of woinnn and children in manufacturing industries, 
have ilone wonders in improving the condition of the 
laboring classes. 

In c'lnfiaifi(-ing the oeeupations from the standpoint 
of hygiene, they may be divided into ''{]) Those which 
are dangerous to health from the materials used; (2) 
Those which in themselves are harmlef's but are carried 
on under iui.sanitary conditions; Ci) Those involving 
danger of injury; (4) Those which are dangcj'ous neither 
to health nor hfe." ' 



i. Those Occn-jHiUttm which are dangerous to Health 
frimi th.B Maleriah Used 

Irritating gases: 

Ammonia. 

Chlorine, from brick glazing and bleaching powder, 

' IIumngtoD'sdiviatoiu. 
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causes catarrh, loss of sense of smellj bronchitis, 
asthma, and decay of teeth. 

Hi/droc-hhric add, from alkali works and galvanizing 
iron, has the game effect as chlonne to a lesser 
degree. 

Sulphur dioxide, from smelting and match works 
and in the manufacture of sulphuric acid, has no 
very gerioii& effcets and disturbs the digestion 
more than tlie breathing. 

Nitrous fumes, from contact of nitric acid and raetab, 
eaid to cause phthisis. 
Poisonous gases and fumes: 

Carbon vionoxide, from many manufacturing opera- 
tions, causes disturbances of the digestion and 
■wGakness both mental and physical. 

Carbon disulpkide, used to dissolve fats and in rub- 
ber works, causes headache, disordered vision, 
dizziness, and convulsions in the rubber workers; 
usually no permanent injuiy results. 

Naphtha, used for garment cicaiiing, produces 
vomiting, hca<lache, dizziness, and hysteria, 
symptome somctinics persisting for several weeks. 

Mercury, used in the manufacture of mirrors, ther- 
mometers, barometers, electric batteries, and felt- 
ing, produces the usual symptoms of mercurial 
poisoning, fetid breath, soreness of teeth, and 
later a dark line at their upper mar^, saliva- 
tion. 

Phosphortis, used In the manufacture of matches, 
may cause necrosis of jaw ; occurs less fre- 
quently than formerly owing to improved ma- 
ciuaery. 
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Arsenic, from suielting operations. The fumes of 
arsenic are less dangerous than dust containing 
arsenic. 

Brass, in brass founding, produces "brass founder's 
ague." 

Wood alcohol, fumce sometimes arising from varnish 
may cause temporary bhnflness. 
Offensive gases and vapors arising from soap mak- 
ing, tanning, glue making, fertilizer making, 
bone boiling, and other offensive industries, have 
not been found injurious to workmen, nor 
to those persons living in the vicinity. New 
workmen often suffer from headache, nausea, 
and loss of appetite^ but the symptoms soon 
cHsappear. 
Poisonous dusts: 

Arsenic, used in printing wall paper, cretonnes, 
artificial flowers (especially haaftrdous), and green 
glazed paj)er for box covers, causes eczema and 
ulcers, nausea with metallic taste, pain or soreness 
in abdomen, itching of eyelids, symptoms in- 
creasing. 

Lead, one of the most common and disastrous of the 
induatna! poisons, is taken both by inhalation 
and carrie<^L into the mouth by soiled fingers. 
TJsed in paper glazing, artificial flowers, painting, 
plumbing, printing, enameling, and in making 
china and ether pottery. Causes paralysis of 
nmseles of forearm called "wrist-drop," pallor, 
thirst, loss of appetite, fetid breath, emaciation, 
colic, and rheumatic pains. Frequently results 
in death. 
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Irritating dusts: 
MelaUic dv.^t. from glass am! sleol grinding^ gem 
polishing, stono work, mica dust. Pneuiiiciiia 
aiKl phthisis are common among the workmen. 
Vegelahle dusts; dusts from cotton and linen arc 
especially irritating and the workers generally 
unhealthy, jjhthisis being common. Carpenters 
do not suffer from wood dust, as they work out- 
of-doors, while cabbiet workers i ndoors are 
subject to phthiaia. Millers do not seem to 
suffer from grain dust. Tobacco dust caust* 
nasal and bronchial catarrh with disturbanees 
of digestion and nervous system. Abortion is 
said to be conmaon with the women workers in 
tobacco. 

Animal dusts, from wool, silk, fur, bristles, horn. 
ivory, bone, and hair are all more or h-ss irritat- 
ing. Wool is said to be less so than cotton or 
linen, while bono, ivory, and horn have the same 
effeet-s as the metallic dusts. 

Infective matter in dust, from rags, hides, wool, and 
horsehair. Especially dangerous from anthrax 
when worknien have any cute or abrasions upon 
the hands, and from cholera, scarlet fever, 
smallpox, and other infectiou.-^ diseases; "wool- 
sorter's " disease. 

Exposure to beat, such as in the work of cookg, bakers, 
engineers, firemen, miners, workmen in rolling 
mills, glass factories, and many others, causes 
exhaustion. The sudden ehilling of' the body 
provokes catarrh, rherimatism, kidney, and skin 
diseases among these workmen. 
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loaure to dampness inibors is delrimcntal to health, 

whik- workers out-of-doors, sucli as fishcnneii, 

sajlors, and drivers, are usually healthy and long- 

lival. 
Atmospheric Pressure. — Tunnel and briLlge buildtrs 

who work in catsaons under water have a disease 

kno^-n &3 "caisson disease." 
Restricted attitude in many trailes causes deformities 

and ia often a factor iu causing phthisis. 



2. Those Occupations which in themselves are ITannless 
biU are carried on under Unsanitary Conditions 

To this class belong aU indoor work carried on under 
such bad cotMlitious as overcrowding, lack of Uglit and 
air, and uncleanlinoss. The work of a clerk in a shoe 
shop would hanliy be considered a menace to health, 
but if the shop be in the basement of a department store, 
where low ceilings, overheating, artificial lighting, and 
ovcpemwding are eniitinitally present, the clerk would 
no doubt become palo, languid, and dull, besides having 
little rcfiiBtaneo to any diaeafie, aTid it ie this loss of 
resistance (lowering of opsonic index) which rendei-s this 
class of workers so hable to all diseases. Sewing coulil 
not be called an unhealthy occupation, but the ilress- 
makei-s. tailors, and sweat-shop workers, who toil in 
crowded, dark rooms, are frequent victims of tuberculosia. 

The list of such oceupations might be earned on 
almost iiKlefinitoly and theconelusiouB be the same; via., 
that it is not the work, but the conditions surrounding 
the worker both in the shop and home, the latter often 
as unsanitary as the forcner, which result in anfemia^ 
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(Ij-speiDsia, dcpreaaed spirits, and loss of resistance to 
all (liseases. 

3. Occupatiojis fnvolving Danger of Injury 

Miners, factory workers of all kinds, machinists, and 
railway eoiployees, are exposed to greater danger to life 
and liiob than those in other occupations. So enormous 
has become the loss of life and crippling of workmen 
in this country that a general awakening to the need 
of better protection for laborers is taking place. 

Two pjdiibitions liave bi^en held, one in Philadelphia 
and one in Chicago, showing the dangerous conditions 
under which men, women, and cliildren are employed, 
togethnr witli a large number of safety ticvices for their 
protection, The great number of accidents occurring 
Upon all railways includes passengers as well as em- 
ployees, and the belter protection given to both passen- 
gers and workmen in European coiintrien may be readily 
seen in the folloTiing statistics: in 1907, 647 persons 
were killed by railway accidents in the United States, 
18 in France, 74 in Germany, and 119 in Great Britain. 
In the case of workmen killed, the majority are com- 
paratively young, vigorous men, !ea\ing young families 
unprovided for, which are in turn left to struggle with 
poverty and all of its necessary deprivations. 

Doubtless another decade will see the enactment of 
many protective laws for this class of workmen. 

4. Occupations which are Dangeroiis neither to Life 
nor Health 

This class of occupation is too extended and too well 
known for enumeration here. Persons engaged in 
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sedentary work frequently sufTcr from indigestion, in- 
somnia, Jiervousneas, and debility, but these are caused 
by lack of physical exercise to a gieat degree, and can- 
not be attributed to the occupation. The nervous and 
mental disturbances are usually from monotony. 

Farmers' wives and many other women whose house- 
work and childbearing keep them in a monotonoua 
routine for years at a time are frequent victims of 
mental and nervous diaorders. In these cases there is 
no lack of physical exercise, on the contrary too much, 
but there is lack of fresh air and often lack of proper 
fooii, as they are too exhausted to prepare food, or to 
e-at if it is prepared, while many of them are deprived 
of uny leiaure or diversion. 



Section II 

The Employment of Women and Children . — The most 

serious problem of industrial hygiene is that of the em- 
ployment of women and children. The consequences of 
B long hours, confinement, and unsanitary conditions are 
far-reaching, the effects being sren in the second and 
^ tliird generations. It is within a hundred years tliat the 
B first laws were enacted for the protection, of women and 
children. Tliat a law was necessary to restrict the 

• working hours of ctiildron to tiKlve hours a day seems too 
monstrous to be possible, but little boys have worked 
that many hours al night in the glass factories of certain 
states in this country within the last two years. 
^ The United States census of I'JCH] re]mrts rjtMJ.fHK) 
^P children between the ages of ten and fnurtepn years 
who could neither road nor write, and were mostly em- 
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ployed in the cotton fields and mills of the South. Med- 
i;;al statistics upon the rcaults of chlld-iabor arc ex- 
tremely meager, although it doea not require any great 
amount of intelligence to fully understand how disas- 
trous to physical, mental, and moral health such work 
must be. Like many other quostioiLs the cniolty and 
inmiorality does not appeal to men, and adequate pro- 
twtlon will never be given in all states until the harm 
from an ocouomic standpoint is forced upon the nation. 
In another generation, when the eonntiy ha.s need of every 
pna-iible able- bodied man for workmen and soldier?., there 
will be an awakening to the fvU effects of child -labor, ^ 

The brief for the defendant, in case No. 107 of the 
Supreme Court of the United States, October, 1907, 
cites the testimony of many eminent authorities upon 
the necessity of reatrictlrig the hours of labor for woiiion, 
ftlso giving an account of the legislation enacted in many 
foreign countries as well as in our own states, from which 
the followinf; is quoted: — 

"The Hritish law of 1844 was the first statute in any 
countiy limiting the hours of labor for atlult women. 
It simply extemleij to weinien the provisions of the Act 
of 1S33, which had restrictetl the work of chiklirn in 
tpxtilc mills to twelve hours per day. In 1847 the legal 
working time for women a.? we'l as children in textile 
milla was reduced to ten hours per day. By further 

■■ ItpfereiiCM: Pn>'Cwdings t>f tlie Natiimsii Child Labor Com- 
mittee. Report by t!ie Ct'iami-^sioii on Iiitltittrial and Technical 
Eduratlon In Massachusptt^. Srh<»fl itr Work t issued by the (Vin- 
suTnere LpjigiiPiriiifsiH". Repurt of tho p.tsp. Curt Miller r. Stflte 
of On^icin. Suiirciiiit <'iiiirt nif tiic Unitcrl f^tatcs, October Term, 
11107, N«. 107. Tlie W^man Who Toils, by Mrs. John Van Vorgt 
and Hi&i Marie Vtm Vorst. 
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legislBtion in 1867, 1878, 1891, and 1901 huther restnt- 
tions wore introilLiteU. The law, siihjciiit, to cprtaiD 
esceptioas allowing overtime, is in eubatance as follows 
(Law of 1901, 1 K4w. VII. ch. 22): — 

" ' Textile Factaries. (Spc. 24.) 

'"The period of omployment, except on Saturday, 
shall cither begin at 6 a.m. and end at 6 p.m., or begin 
at 7 A,M. and end at 7 p.m. 

'"There shall be allowed for meals during said period 
of employment on everj* day except Satunlay not leaa 
than two hours, of whiich one hour at the least sha.U be 
before 3 f,m. 

'"Special regulations for a shorter day on Saturdays. 

"'Non-textile Factories and Worhnkops. (Sec. 26.) 

'"The period of employment, except on Saturdays, 
shall either begin at G a.m. and end at f> p.m., or begin 
at 7 A.M. and end at 7 p.m., or begin at 8 a,m. anij end 
at 8 P.M. 

'"There shall be allowed for meals during the said 
period of employment on every day except Saturday not 
less than one and one half hours, of which one hour at 
the leiwt .shall be bt^fore .3 p.m. 

'"Special regulations for a shorter workday on Satur- 
days. 

" ' Ina Workshop which does not employ 0iildren or Young 
People. (Sec. 29.) 

'"The period of employment shall, except on Satur- 
days, be a specified period of twelve hom-s taken between 
C A.M. and 10 F.M. 



172 



HYGIENE FOR NDRRES 




'"There shall be allowral to a woman for meals and 
ahspnce fioni work during the period of employment 
not less than one and one half hours.' " 

France, Switzerland, Austria, Holland, Italy, and 
GiTinany, all have laws restricting thfi hours, thirteen 
hours being the maximum granted and that only for 
"overtime" in apecial seasons, for not more than two 
wcetts at one time, nor for more than forty days in one 
year. Spain has recently enacted a law forbidding the 
employment of women within four weeks after child- 
birth. 

In the United States, "twenty States of the tTnlon, 
inchiding nearly all of those in which women are largely 
employed in factory or similar work, have found it nec- 
essary to take flcUon for the protection of their health 
and safety and the public welfare, and have enacted 
laws limiting the hours of labor for adult women. 

"This legislation has not been the result of sudden 
impulse or passing humor, — it has followed delibejate 
consideration, anrl been adopted in the face of much 
opp(jsition. More than a generation has elapsed be- 
tween the earliest and the latest of these acts. 

"In no instance has any siidi law been repeale*!. 
Nearly every amemhneat in any law has been in the line 
of strengthening the law or further reducing the working 
time. 

"The eariiest statute in the United States which 
undertook to limit the hours of labor for women in 
mechanical or manufacturing establishments was Wis- 
consin Statute, 1807, ch. 83. which fixed the hours 
of labor as eight. The att, however, provided a penalty 
onlyin case of compelling a woman to work longer hours. 
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"The earliest act which effectively restricted the hours 
of labor for women was Massachusetts Statute, 1874, 
ch. 34, which fixed the limit at ten hours. The piu5- 
sage of the Massachusette Act was proceiied Ijy prolonged 
agitation and repeated official investigations. The first 
legislative inquiry was made as early as 1S65. 

"After the Massacihusetts Act had been in force six 
years, an elaborate investigation of its economic effects 
was undertaken by the Massachusetts Bureau of Labor 
Statistics, under the sniDervisiou of its chief, Mr. Carroll 
D. Wright. His report, publLshed In ISSl (Twelfth An- 
nual Report of the Massachusetts iiurcau of Statistics of 
Labor), to the elTect that the reduction of the hours of 
labor had not resulted in increasing the cost or reducing 
led to the ptiBsage, in 18So and 1887, of the ten 
lOur law for women in Rhode Island. Maine. New Hamp- 
, and Conmeeticut, and largely influenced the legisla- 
tion in other Slates. 

"In the Uiiiteil States, as in foreign countries, there 
has been a general movement to strengthen and to ex- 
tend the operation of these laws." 




"THE DANGERS OF LONG HOURS 

"PHYSICAL DIFFERENCES BETWEEN MEN AND WOMEN 

"The dangers of kiDg hours for women arise from their 
special physical organization taken in connection with the 
strain incident to factory and similar work. 

"Long liours of labor arc dangerous for women pri- 
marily because of their .special pliysicat organization. 
' In structure and function women are ilifTerentiated from 
,meD. BesiilcB these anatQiiiical and plij-siologieal dif- 
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fcrcncps, phyi^ieiana arp agrw^l that women are funda- 
mtMitaUy weaker than men ia all that makos for eii- 
duratiKe: in muscular streiig;th, in nervous energy, in the 
powrrg of pprjistcnt attention and application. 0\'er- 
wurk, thcreforp, which strains endurance to the utmost, 
is more citeastrous to the health of womon than of racD, 
and entails upon them more lasting injury." 



Ra-pari of Select Coinmittee on Shops Early Clonng Bill, 
Britiik Home of Commons, 1S95 

Dr. Percy Kidtl, physician in Broniptun and London 
Hospitals ; — 

"The most common effect I have noticed of the long 
hours is general deterioration of health; very general 
syinptojntf wiiich wi? medically attribute to overaction, 
and ilebihty of the nervous aystera; that includes a great 
deal more than what is called nervous disease, -■such as 
indigestion, constipation, a general slackness, and a great 
many other indefinite symptoms. 

"Are those symptoms more marked in women than in 
men? 

"I think they are mueh more marked In women. I 
should say one sees a great many more women of this 
elas.s than men; but I have seen precisely the same 
symptoms in men. I shoidd not say in the same propor- 
tion, because one has not been able to make anything 
like a statistical inquiiy. There arc other symptoms, 
but I mention those as being the most common. Another 
symptom especially among women is anamiia, bloodlesa- 
nees or pallor, that I have no doubt is connected with 
long hours indoors." (Page 215.) 
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ilytfkne of Occu'iKitifm. in Reference Handbook of the 
Maiiral Sri^nce.f. Groi-};(^ M. Prirti, M.D., Medical 
SnniUiry tnspecXor, HvaUh Depuri/nenl vf the City 
of New York. Vol. VT 

"In many industries . . . female labor is very largt'ly 
employed ; and the effect of work on them is very dctri- 
mcntal to healtli. The itfjurioua hifluenee-S of female 
labor ai'c due to the foUowitig factors: (1) The com- 
parjitivr phj'sioal weakwsa of th<; fitmalti organism; 
(2) Th[! greatiT predispoRition to harmful and poisonous 
elements in the tradra; (IJ) The periodical acmi-patholog- 

■ ieal state of Eiealth of women; (4) The effect of labor on 

Lthe rcprofhiciive organs; and (5) Tlie effects on the 
offspring. As the museular organism of woman is less 

idoveloped than that of man, it is evident that those 
indnstvinl oeeiipfttiori« whieli Tpquire intense, constant, 

.and prolonged muscular efforts must become highly 
di'triniontal to thirir health. This is shown in the gen- 
eral debility, nna-inia, chlorosis, and lack of tone in most 
women who are eonipellcd to work in factories and in 

. shnjis for long periods. 

"The increaswE snMee|)tiliility of women to industrial 
poisons and to diseases has been demonstrated by a great 
number of observers. The female organism, especially 
when young, offei-s veiy little reRistanee to the iiirnads 
of diseasr' and to the variuus dangerous elements of cer- 
tain trades, llirt saye, 'It must be conceded that 
certain trades affect women a great deal more injuriously 
than men:' and he mentions, amonfi others, the effects 
of lead, merciii-y, phosphorus, and other poisons. Even 
where there are no special noxious elements, work may 
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produce, as alrcarly mentionptl , harmful effects on the 
health of women; but when to the general effects of 
intiustrial occupation are added the dangers of dust, 
fumes, and gases, we find that the female organism suc- 
cumbs very reatiily, as compared with that of the male. 
Schulcr fouud the frequency of sickness iu females under 
eighteen, as compared with that of men of the same age 
ie as 174 to 100. Mim Mary E. Abrams (Oliver, Dan- 
(ferous Trades) found that out of 138 load-poisoning 
cases in Newcastle, where the number of men and 
women workere was about the fiaine, there were ninety- 
four cases among the women aiitl forty-one among the 
men. Bhe also found that out of the twenty-three 
deaths from plumbisra In the years 18S9-1S92, twenty- 
two were women and only one was a man. The women 
were all between sevLuiteen and thirty years of age. 
Tliese figUPts are substantiated by llirt, Ai-Udge, C. Paul, 
Tardien, and others. The predisposition of women in 
industrial occupations to disease in geneJal is greater 
than it is in men, as was proven by Hirt in his statistics 
of tuberculosis among wurkei"s. Tlie effect of work an 
the physical development of women was found to be very 
detrimental, especially when they were veiy young. 
Arlidge says that in those who from their youth work in 
high temperatures, the bones and joints are imperfectly 
developed, and that they are liable to female deformities 
and to narrow pelves. Herkner found in his studies 
of Belgian female workers that girls who are engaged 
in mines suffered from deformed joints, from deformities 
of the ajjinal cohimn, and from narrow pelves. 

"It has been estimated that out of every one hundred 
days women a.re in a semi-pathological state of health 
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for from fourteen to sixteen days. The natural con- 
gestion of the pelvic organs during menstruation is aug- 
mented and favor<Mi by work on SL-whig-maehincH aud 
other industrial occupations necessitating the constant 
use of the lower part of the body. Work during theae 
periods tends to induce chronic congestion of the uterus 
and appendages, and dysnicnorrhrea aud Sexion of the 
uteruB are well known aifectiona of working girls. 
(Page 321.) 

Effects qf tke Factory Sj/stem. By Allen Clarke. 
London, 1899 

"Greater speed ci improved machinery, whereby the 
work is increased sL\-foId, resulting in physical deteriora- 
tion and mental worry. (Page 41.) 

"The toil is ccaseleas: the machinery demands con- 
stant watching. . . . Their feet are never still; their 
hands are fuU of tasks; their eyes are always on the 
watch; they toil in an unending strain that is cruel on 
the nerves. (Page 40.) 

"And all thrao hours — ten hours a day — spinner 
and weaver are on their feet; no sitting down; no rest- 
ing; one must keep up to the machinery though agonized 
with headache or troubled by any other complaint. 
While the engine runs the workers must stand." (Page 



Report of the United Slates Industrial Commission, 1900 

"Mrs. Robertson tells me that when she was a girl, 
to run one or two looms was as nuich as any woman 
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would have tried. Now, in some inetances, there are 
women running nine looms, antl the looms have more 
than doubled or trebled their apeed. This means more 
work and harder work." (Page 63.) 



Report of the United States Induslrial Commission , 1901 

"It is brought out that in nearly all occupations an 
increasing strain and intensity of labor is required by 
modern methoLls of production. . . . The introduction 
of machinery and the division of labor have made it 
possible to increase greatly the speed of the individual 
workman. . . . The testimony of a representative of 
the Cotton Weavers' Association shows this increasing 
Btrain of work. He says: — 

'"Anybody who works in the mills now knows it is 
not like what it was twenty-five or thirty years ago, 
because the speed of the machinery has been increased 
to such an extent, and they have to keep up with it.* 
(Page 763.) 

"Even these cases where machinery has not increased 
the intcn;iily of exertion, a long workday with the 
machine, especially where work is greatly specialised, 
in many cases reduces the grade of intelligence. The 
old handwork shops were bcIiooIs of debate and dis- 
cussion, and they are so at the present time where 
they survive in country districte; but the factory im- 
fxraes silence and di-seipline for all exi^ept the highest. 
Long workdays mider such conditions tend to inertia 
and dissipation when the day^a work is done." {Page 
772.) 



HYGIICNE or OCCUPATION 



17^ 



Massachusetts Bureau of Statistics of Labor. 
Labor and Woman's Work, 1872 



Domestic 



"In the cotton mills at Fitchburg the women and 
cliildrcn are pale, crooked, and sickly-looking. The 
women appear dispirited, and the cIiilrLren without the 
bloom of ohiklhood in their cheeks, or the elasticity that 
belongs to that age. Hours, 60 to 67| a week." (Page 
94.) 

Age and Sex in Occvpations. Twentieth Century Prac- 
tice cff Medicine, 1896, Vot. III. By Dr. James R. 
Lloyd. 

"Woman may Buffer in health in various ways that 
do not affect materiatly her mortality — neurasthenia, 
the bane of overworked and underfetl women, does not 
leave a tlefiiiite trace on the mortality tables. 

"Again, woman's ill-hoa!th and drudgery In a factory 
may affect hev progeny in a way that the statistician 
cannot estimate. (Page 326.) 

"Women are paid to suffer from (lerangcments and 
displacements from occupations requiring long standing 
and certain movementa of the body, while the lacteal 
secretion is impaired by some occupations, and also by 
enforecfl absence of mothera from thdr nursing infants. 
(Page 327.) 

"Neurasthenia from overwork. ... It cannot be 
ignored, t)ecau.'«> among its well recognized and active 
causes is the strain of excessive labor. (Page 488.) 

"I have been struck . . . with the numerous facts 
that have come to my notice temUng to convince me that 
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one of the most common effects of overwork and poot 
hygiene in industrial life is an ilWeiiued condition of 
neurasthenia, insomnia, headache, and pains in and 
along the spine . . . extreme lassitude and weakness 
occur. 

" The treatment of neiiraftthenta from overwork should 
be first by r<?moving or modifying the cause as much as 
possible." (Page 490.) 



I 



Report to the Local Governing Board on Proposed 
Changes in Hnur.'< ami Agea of Employment in 
Textile Factories, by J. II. Bridges, M.D., and 
T. Holmes. British Parliamentary Papers, 1873. 
Vol. LV. (Page 39.) 

"Experience afforded by residence in the worsted 

manufacturing town of Bradford, and extensive practice 
amojig \t^ population during pcrio<ls of from one to 
thirty-five years : — 

"A. Amongst the women of factory operative, much 
more than among the general population, derangements 
of the digestive organs are common, e.g., pyrosis, sick- 
ness, constipation, vertigo, and headache, generateii by 
neglect of the calls of nature through the early hours of 
work, the short intcwals at meals, the eating and drink- 
ing of easily prepared foods, as bread, tea, and coffee, 
and the neglect of meat and fresh cooked vegetables. 
Other deranged states of a still worse character are 
present, e.g. leucorrha*a and too frequent and profuse 
menstruation. Cases also of displacement, flexinns, arid 
veishm of the uterus, arising from the constant standing 
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and the increaseti heat of and confinement in the mill. 
. . . CKdema and varicose veins of the logs are common 
amongst female mill-workers of middle age. 

" Q. Has the labor any tendency to increase the rate 
of infant mortality? 

"A. Yc3. The evils occurring in women as detailed 
in answer to question 2 indirectly affect the more perfect 
growth of the t:hild in iitero, and dispose it when born 
more easily to become diseased. 

"Signed on behalf of the Bradford Medico ChirurgicsU 
Society, at a meeting held February 4, 1873. 
"Sub-Committee. 

"Pre.^!dmt,.l.n. Bell, M.D. 
"P. K. Miall. M.R.C.S. 

"Secretanj, David Goyder, M.D." 



Report of the British Chief Inspector of Factories and 
Wiyrkslwps, 1873. Dr. R. H. fjeach, Certifying 

Surgeon for oMr Thirty Years. 

"Shorten their hours of labor, for I believe that acores 
of infants are annually lost undt^r the present system. 
As things now filaml, a inotlu-r leaves her infant (say of 
two months old) at 6 A.M., often asleep in bed, at 8 she 
nurses it, then until 12.30 the child is bottle fed, or 
stuffed with indigestible food. On her rotum at noon, 
overheated and exhausted, her milk is unfit for the chiUI'a 
nourishnicnl, and this state of thini?s ia again repeated 
until 6 P.M.; the consequence is, that the child suffers 
froin spasmodic diarrhtpa. often complicated with con- 
vulsions and ending in death." 
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La Rl-glementalwn Legale du Travail des Femmes ei 
des Enfant^ dans I'lndustrie llalienne. Lionel 

iJaiuioin. 



"At the IntemationaJ Congress at Milan, on accidents 
among the laboring class, in May, 1894, Mr. Luigi 
Beiloc (Factory Inspector of the Departnient of Labor) 
represented H.aly. He statecj that the continuous 
njotion of the body taxes the nervous system, causing 
the gravest troubles. The sewing-macMne, which re- 
quires of the operator 40.000 movements a day, causps 
in the iong run abdominal and renal troubles, disar- 
rangement of the menstrual function, and falling and 
deviations of the uterus. Functional wtakneBses and 
paralysis are the result of tho continual performance of 
the same movement. The necessity of standing or 
sitting for the whole day causes malformation of the 
boiiy or cui-vature of ihti spine, as a result of the etrainetl 
position. Thii attention required in watching a machine, 
espticially an auLomatic one, Is vtiy fatiguing, on account 
of the large number of wheels operating at the same 
timo wliich neei! attention. 

"Women employed in the luanufacture of tobacco and 
of matches are subject to gastric, intestinal troubles, 
and affections of the respiratory tract, necrosis of -the 
jaw, and arc liable to miscarriage. Women employed 
in sorting rags used in the manufacture of paper are 
liable to smallpox or carbuncle. Tuberculosis spreatls 
with alamiing rapidity, especially among cotton and 
wool weavers. Those whom tuberculosis spares drag 
ahng with ansemia, the most comtnon malady of the 
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women factory workers, especially the textile workers, 
who are subject to long hours of labor. . . . 

"For the cotton industry in particular Mr. Luigi 
Bclloc demands the tcn-Kour day," (Page 14.) 



Infant Mortality: A Social Problem. 
M.D., Lcmdon, 1906. 



Geo. Newman, 



"Physical fatigue, particularly if accompanieil by a 
strmn ami stress, are likely to exert a decided effect in 
the production of premature birth, particularly if these 
conditions arc aecorapanied by long hours of work and 
poor or insufficient nourishment." (Page 80.) 

Report of the German Imperial Factory Inspectors, 1895. 

" The ten-hour day, with the exceptions necessary for 
certain trades, is a measure which ean be introduced 
without great difficulty, ami which would prevent many 
dangers threatening the health of workers. Many acci- 
dents are no doubt due to the relaxed vigilance and 
Ie.ssening of boilily strength following excessive hours of 
work." (Page 369.) 

Report of the BHlish, Chief Inspector of Factories and 
Workshops, 19m. 

" One can only feel surprise that accidents are not more 
numerous (in laundries), when one realizes that the 
slightest carelessness or inattention may result in the 
fingers or hand being drawn between the hot cylinders, 
and when one considers how easily such inattention 
may arise in the case of the overtired young workers." 
(Page 383.) 
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Report of British Chief Inejxdor of Faclories and Work- 
thops, 1903. 

"The comparative unmunily from accidents in the 
laundries in the West Riding of Yorkshire may be possi- 
bly due in some measure to the moderate hours of 
emplojtnent. 

"The incidence of accidents according to time of day 
is somewhat surprising, the most dangerous hours ap- 
parently being 11 A.M. to 12 noon and 4 to 6 p.m. . . . 
Probably 11 a.m. to 12 noon is more generally than any 
other time the last tiring hour of a five homi*' spell; 
4-6 pJtf. covers the time when mosl generally the tran- 
sition is from rjaylight to arliticial Ught." (Page 210.) 

"Reference W3s also made (in the Thirteenth Inter- 
national Congress of Hygiene) , although figures were not 
adduced, to the alleged increase in the number of acci- 
dents which occur late in the working-day when the 
effect of intellectual and phj-sical fatigue have made 
themselves apparent." (Page 298.) 

Massachusetts Legislative Document. House, 1866, 
No. 98. 



"Overwork is the fruitful source of innumerable evils. 
Ten and eleven hours daily of hard labor are more than 
the human system can bear, save in a few exceptional 
cases. ... It cripples the boily, ruins health, shortens 
life. It stunts tlie mind, gives no time for culture, no 
opportunity for reading, study, or mental improvement. 
It leaves the system jaded and worn, with no ability to 
Bt\ii\y. ... It tends to dissipation Ln various forms- 
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The exhausted systein cravpR stimulants. This opens 
the dooT to other indulge nrps, from which flow not only 
the dcgoncracy of individuals, but the degeneracy of the 
race." (Page 24.) 

Bek^ons between Lab<yr and Capital. U.S. Senate Com- 
mittee, 1883. Vol. I. Testimony of Hobert Howard, 

Mule-Spinner in Fall River Cotton Mills. 

"I have noticed that the hard, slavish oTerwork is 
driving thoBP girts into the saloons, after tliey leave the 
mills evpuings . . . good, lespratablc girls, but they 
come out so tired and so thirsty and so exhausted , . . 
from working along steadily from hour to hour and 
breathing the noxious effluvia from the grease and other 
iiigjfdii'uts used in the mill. 

'•"Whereveryou go . . . near the abodes of people who 
are overworked, you will always find the sign of the rum- 
shop. 

" Drinking is most prevalent among working people 
where the hours of labor are long." (Page 647.) 

Prmdent Roosevelt's Annual Mes-^age deliv&^ed to Second 
Session of 5Qih Congress. December 4, 1906. 

"More and more our people are growing to recognize 
the faet that the questions which are not merely of In- 
duslrittl but of social importance outweigh all others; 
and tliese two questions (labor of women and children) 
most emphatically come in ihe category of those which 
affect in the most far-rtacWng way the home life of the 
Natioa. 
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The Working Houn of Female Factaqf-hands. Fnm 
the HeporU of Factory Iiispectors, eoQated in the 
lirvperUd Home O^ice. Published by Von Decker. 
Berlin, 1905. 

" The insjXKJtor Tor Brcslau says, 'The reduction of the 
working-<lay to ten hoiire is such a decided atep in ad- 
vancfi. and is of mich inarkefl ami wbolvsome influence 
on the mental, physical, and moral status of the entire 
p working popidation, tliat its introduction should be 
emphatically urged.' 

"The inspector for Cologne sa>'s, 'The reduction of 
the working-ilay for all women over siKtecn years must 
b« regarded as a necessity for both moral and hy^enic 
reasons.' 

"The insiwctor for Hanover saj-s, 'The reasons for the 
reduction of the working-day to ten hours — 

(a) The physical organization of woman, 

(b) Her maternal fuiietiuns, 
Ce) The rearing and education of the childrenj 
(d) The maintenance of the home — 

are all flo important and so far reaching that the need 
for such reduction need hardly bo discussed.' 

" Another inspector says. 'Conaidenng the detrimental 
physical effects of factory work, its nerve-cjdiausting 
character, its ruinous influence on family life and tho 
care of children, and, indeed, under all the aspects of 
the physical, moral, and mental development of the 
working class, the re<luction of the legal working-day 
for women must be regarded as an emphatic 
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Lime is one nf tlic olt.leet diHinfectants known; its use 
for sanitary purposes was obligatory with the ChiUlrcn 
of Israel during their wanderings. Mixeri with water to 
the consistency of cream, it is an excellent disinfectant 
for excreta and privy vaiilts. By the adcEtion of more 
water it is commonly known as whitewash and is the 
best practical dial Jif octant for cellars or Toagh. walls of 
any kind in houses, barracks, stableBj poultry houses, 
and other outbuiidings. 

It is said tliat ListtT's first observation upon cleauli- 
nesa as a factor in surgery was, that after each white- 
washing of the hospital wards, the number of cases 
of erysipelas antl suppuration diminisheti for a short 
time. 

Sulphur is another disiiift-etant which has been used 
jlieiirly or quite as long as lime, although of late years it 
been demonstrated, that sulphur is of little value as 
a disinfectant. 

Sulphur dioxide is produced by burning the sulphur, 
the process fur disinfection being conuiioiily known as 
sulphur funiigataon. The best sanitary authorities 
believe however that sulphur fumigation without the 
addition nf moL^ture is worthless, while with moisture 
its value is veiy limited. Its chief value is in destroying 
mosquitoes and bedbugs. In old buildings infcsteil 
with bedbugs, repeated fumigatioiia with sulphur at 
short intervals will destroy lliem. 

The fumca of sulphur tamiah all metals and discolor 
moet fabrics, also leaving a <lisagrocable odor, which per- 
sists for many ilays. 

Permanganate of potassium is a disinfectant quite 
extensively used for the hands in surgical work, but it 




CHAPTER 

DISINFECTION 

Bbhidg» the satiitary measures taken for the prevon- 
tion of diseaso, cttrLain agents are employed for the de- 
struction of the bacteria of specific diseases, to limit 
tlm Hpreadiiig of infe^^timis diijea&efi. These agents are 
known nil disinfecta-iitn and antiseptics. 

Disinfectants are divide J into three chksscs: H^t, 
heat, and chemicals. 

tight. — The direct rays of the sun are powerfully 
disinfectant; sunlight destroys or retards the growth of 
many discfwi' organisms, while difTusetl daylight and 
electric light are much less cfTective. Tlie baciUi of 
tuberculosis has been destroyed by direct sunlight in 
from a few minutes to a few hours; typhoid fever bacilli, 
anthrax spores, and choh^ra bacilli are also destroyed 
by sunlight. 

This gerniieidal effect of sunlight should be appre- 
ciated in till" loratinn of hoiLses and the ftrrangement of 
windows, as wrh as in the care of the lioust'. which should 
daily utilize the sunlight to render the habitation whole- 
some. 

The exposure of bed clothing to the sun and air is 
rarely done in many households, blankpts and mattresses 
Are used for weeks and months at a time without a ray 
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of sunlight touching them; and when ruga, draperies, 
upholstered funiiture, cushions, etc., are added to the 
bedding, the wonder is, not that epidemics prevail, but 
that they ever cease. 

Sunlight has a atevilizing effect on the bact«ria con- 
tained in drinking-water and sewage. Tlie practical 
use of sunlight must necessarily be mostly in the pre- 
vention of disease, as it is not available at all times nor 
in ail places; it might, however, be used much more in 
disinfecting fumiture after infectious diseases, especially 
in small towns or the country^ where it is feasible to ex- 
pose the furnishings of an entire house to the rays of 
the BUB. For generations it has been a country custom 
to expose all utensils used for milk to the rays of the 
nun. The originators of the practice were doubtless 
ignorant of the principle involved, but their observa- 
tinn taught them the a^lvautages to be derived. 

Heat. — Disinfection by means of <lry or moist heat 
is often employed. Dry heat is less effective than moist 
heat, besides being destructive to many fabrics. Moist 
beat in the form of steam under pressure or boiling 
water may be used much more effectively and practically 
than dry heat. The fir-^t known practical application of 
steam for disinfection wa* that made by Dr. A. N. Bell of 
the United States Navy, upon two shi[js infected with yel- 
low fever during the Mexican War in 1848, but during the 
past tw<'nty years a large number of steam sterilizers, 
both portable and stationary, have been devised for the 
disinfection of all kinds of water, clothing, bedding, 
carpets, surgical instniment.s, uten-sih, suture material 
and dressings, and the mail;^. Many cities and to\vns 
arc provided with sterilizers for public use, while all 
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hospitals are equippRtl with several f» use in the dif- 
ferent tlfparlnjerits.' 

Boiling Water. — Many articles such as surgical instru- 
ments, (Uahes, and washable clothing, except woolens, 
may be easily rtisinfocted by boiling for half aa hour. 

Cold is an antiseptic: but not a disinfectant, the dif- 
ference bdng that an antiseptic limits or retards the 
growth of bacteria but does not always kill them, while 
a disinfectant destroys them completely. 

Tbe typhoid bacillus, it is swdj will survive 100 days 
of freezing, anri cholera germs also will withstand 
SBveral days of freezing, while an instance is recorded of 
diphtheria bacilli being frozen for four months, with the 
survival of a few. 

Chemical Disinfectants. — The list of chemical disin- 
fectants is too extensive to be given in full here, and no 
attempt will be made to deetribe any but those in 
common use in households and hospitals. 

Formulffi and directions for their use are found in 
all staadani text^booka on nursing, and need not there- 
fore be repeated here. 

Chloride of lime is a common household disinfectant 
whicli is used in solitl form for disinfecting privy vaults 
and cesspools, or in solution for drains, cellars, and wood- 
work, and for disinfecting urine and feces. A very 
weak aohition is ponietimcs used for the disinfection of 
clotliing, which it also bleaches, but ita action is de- 
structive to all fabrics. The value of chloride of lime 
as a disinfectant is disputed. 

'TEACHEn'e Note. — Pupils should he taken to the gterilizing 
rooms, and tlie tnechiiiiism und purpose oi sterilizers o( all kiiidg 
■iiouJd bo car«liilly oxpioined to them. 
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Lime IS one of the oldest disinfectants known ; ita use 
for sanitary purposes was obligatory with the Children 
of Israel during their wamierings. Mixetl with water to 
the consistency of cream, it is an excieilent disinfectant 
for excreta and privy vaults. By the addition of more 
water it is commonly known as whitewash and is the 
best practical disinfectant for cellars or rough walls of 
any kind in houses, barracks, stables, poultry houses, 
and other outbuildings. 

It is said that Lister's first observation upon cleanli- 
ness as a factor "in surgery was, that after each white- 
washing of the hospital wards, the number of cases 
of erysipelas ami suppuration diminished for a short 
time. 

Sulphur is another disinfectant which has been used 
nearly or quite as long as lime, althougii of latR years It 
has been dcinonstratctl that sulphur is of little value as 
a disinfectant. 

Siilpluir dioxide is prwKire*! by burning the sulphur, 
the process for disinfection being commonly known as 
sulphur fumigation. The best sanitary authorities 
believe however that sulphur fumigation without the 
addition of moisture is worthless, while with moisture 
its value is very limited. Its chief value is in destroying 
mosquitoes and bedbugs. In old buildings infestwl 
with bedbugs, repeated fumigations with Bulphur at 
short intervals will destroy them. 

The fumes of sulphur tarnish all metals and discolor 
most fabrics, also lea\ing a disagreeable odor, which per- 
Bists for many days. 

Permanganate of potassium is a disinfectant quite 
extensively used for the hands in surgical work, but it 
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ifl not practical for the (Jisinfection of excreta, and ibi 
stains all fabrics ppniia neatly. 

Sulphate of copper ia an efTective germiKitlc, but too 
expensive for practical purposes. 

Bichlorid* of mercury (corrosive sublimate) is pro' 
ably the most important chemical disinfectant known, 
but Harrington says, "it enjoys a reputation for practi- 
cal efficiency that is not wholly deserved." Its especial 
value is in surgical work for tlisinfectbig the sldn, liga- 
tures, and utensils. It corrodes metals and therefore 
cannot be used upon surgical instruments, 

Experiments have demonstratei 1 that tlie failures of 
disinfection by bichloride of mercury have been largely 
due to haste. Walker states that "Corrosive sublimate 
in as weak solution as 1 : 5(H)0 is ineffective against tho 
common pathogenic bacteria including pus orgauisma 
yvhsnthey ate moist excepting after prolonged contact. . . . 
The mere dipping of hands (or utensils) for a few seconds 
into solutions of this strength {1 : 1000} can serve no use- 
ful purpose, but, on the contrary, can lead to much.' 
harm by inducing a false sense of security." 

The mineral acids are flisinfectants against all bactetla,' 
but corrode all metals and destroy fabrics. 

Hydrochloric acid, which is the acid contained in th 
gastric juice, has been found effective in destroying both 
the cholera and typhoid fever bacilli. 

Sulphuric acid also ia effective with cholera ani 
typhoid fever germs, but nather is of any value fo: 
disinfecting in cases of tuberculosis ordiphtheria; neithi 
acid therefore is practical for general use:. 

Carbolic acid (phenol), one of the best-known 
cotnmonly used dismtctta-nta, ia a substance obtain' 
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from coal tar. Accortling to some of the b&st authori- 
ties the crude aeid is a better Jisinfoctant than the 
more refined grades, because it contains a higher per- 
centage of the crcsols. Authorities differ greatly in 
their estimate of the value of carbolic acid as a flisin- 
fcctant, but it is conc<Mlal to have some qualities pref- 
erable to corrosive sublimate; it docs not corrode 
metals, and eveu in a weak solution it kills many patho- 
genic bacteria. 

It is prubahly more pfFeetive In destroying the bacilli 
of tuberculosis than for the organisms of typhoid feVer or 
diphtheria. Its germicidal power is said to be greatly 
increased by heat. Heider records that "a 6 per cent 
Bolution at ordinary room temperature was not effec- 
tive against anthrax spores in 36 daj-s. while at 55** C. 
(131° F.) it waa Bucceasful in 2 hours and at 75** C. 
(1G70 F.) in 3 miuut.-s." 

The cresols are substances contained in carbolic acid, 
ajid of recent years Iiave been extensively uxod In vari- 
ous preparations, the most common being creolin, ere- 
nosot, and lyaol, all of which are used satisfactorily in 
surpcal work. 

Alcohol IB much i;sed as a disinfectant in surgical 
work, and as a preservative of organic eubetances. 

Soaps of all kinds are disinfectant and antiseptic. 
It has been demonstrated that a 10 per cent solution of 
good soap would destroy the bacilli of typhoid fever, 
a stronger solution being necessarj' for cholera bacilli, 
while for the pus cocci (germs) it was entirely ineffective 
with a 20 per cent solution. For practical purposes, 
however, soap could not be the sole disinfectant used 
upon the bed aud body linen of typhoid fever or cholera 
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H hospitals are equippefl with several for use in tlie dif- 

H ferent dppartmeDla.' 

H Boiling Water. — Many articles such as surreal instru- 

H merits, dishes, and washabk- clothing, except woolens, 

H may be easily disinfected by boiling for half &.n hour. 

I Cold is an antiseptic but not a disinfectant, the dif- 

H ference being that an antiseptic limits or retards thu 

H growth of bactoria but does not always kill them, while 

H a disinfectant destroys them completely. 

H The typhoid bacillus, it is saidj will survive 100 days 

■ of freezing, and chok-ra gemis also will withstand 
H severfil days of freezing, while an instance is recordal of 
P diphtheria bacilli being frozen for four uionlha, with the 

survival of a few. 

Chemical Disinfectants. — The list of chemical disin- 
fectants is too extensive to be given in full here, and qo 
attempt will be niaile to describe any but those in 
common use in households and hospitals. 

Formulffi and dircctitms for their use are found in 
all standard text-books on nursing, and need not there- 
j fore be repeated here. 

' Chloride of lime is a common household disinfectant 

I which is used in aolLd form for disinfecting privy vaults 

. and cesspools, or in solution for drains, cellars^ and wood- 

I work, and for disinfecting urine and feces. A very 

weak solution is sometimes used for the disinfection of 
( clolhing, which it also bleaches, but its action is de- 

' structive to all fabrics. The value of chloride of lime 

as a difflnfeetant is disputed. 

I 

'Teachek's Note, — Pupils shdiiH be taken to the sterilizing 

rooms, und tlie moehamsm and purpose of ateriUzere of all kioda 

ihould be caidnUy explained to thoia. 
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Lime IS one of the oldest dieinfcetants knoTvn ; tt& use 
for sanitary purposes was obligatory with the Children 
of Israel during their wanderings. Mixed with water to 
the consistency of cream, it is an excellent disinfectant 
for avcreta antl privy vaults. By the adilitioii of more 
water it is commonly known as whitewash and is the 
best practical disinfectant for cellars or rough walls of 
any kind in houses, barracks, stables, poultry houses, 
and other outbuildings. 

It is said tliat Lister's hrst observation upon cleanli- 
ness as a factor "in surgery was, that after each white- 
washing of the hospital wards, the number of cases 
of erj'sipelas and suppuration diminished for a short 
time. 

Sulphur is another disinfectnnt which has been used 
nearly or quite as long as lime, although nif late years it 
has been demonstrated that sulphur is of little value as 
a disinfectant. 

Sulphur dioxide is produced by burning the sulphur, 
the process for disinfection being commonly known as 
sulphur fumigation. The best sanitary authorities 
believe however that sulphur funaigation witliout the 
addition of moistui-e is worthless, while with moisture 
its value is very limited. Its chief value is in destroying 
mosquitoes and betlbugs. In old buildings infested 
with bedbugs, repeated fumigations with sulphur at 
short intervale will destroy them. 

The fumes of sulphur tarnish all metals and discolor 
moat fabrics, also leaving a disagreeable odor, which per- 
sists for many days. 

Permanganate of potassium is a disinfectant quite 
exteuMvcly used for the bands in surgical work, but it 
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crevices iniiat be closctl as in sulphur funiigation. Thora 
arc several especially designed lamps and generators in 
use, the princi|iie of ail beijig to liberate tlie gas by heat. 

The simplpst methixl is a vessel into which foniiaUn 
and peroianganate of potassium are put, the mixture 
causing the Uberation nf an immensu volume of gas. 

For each lOIXl cubic feet of space at 6U° F. use 

Formaldehyde 40 per cent 16 ounces, 

Potassium permanganate 6| ounces. 

The vessel should allow not less than 12 quarts for 
this amount. This process has the advantage of being 
easily multiplied for large spaces, which is not the casej 
with single lamps or generators. 

The formaldehyde should not be added until the 
last moment before leaving and sealhig the room. 
Wlien it is im[>ossible to leave a room optn for twentj'- 
four hours after fumigation with formaldehyde, the 
odor may be quickly removed bj' placing a shallow 
vessel (platter) filled with aqua ammonia in the room. 

Disinfection of Infective Materials. 
Excreta: Carbolic add 5 pprcpnt; 
or Chloride of lime 2 per cent; 
or Milk of lime (lime and water, conaistcncy, 

of cream) ; 
or Bichloride of mercury 1 oimce, 
Hydrochloric acid 10 ounces, 

Water 1 gallon. 

In all cases the disinfecting solution should 
equal the excreta in bulk, and the mixture closely 
covered be allowed to stand some time before, 
emptying. 
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All vessels used for stools, sputum, and vomit 
should be washed in carbcJic acid 5 per cent, 
followed by serubbmg in hot soapsuds and by 
boiling in soda solution 3 per cent. 
Clothing. — Bpd and body linen, towels, napkins, 
wash curtains, bureau and stand covere; soak in 
cold Carbol-soap solution (p. 19.o) fur two hours, 
rinse in clear cold water, and put into the iaun- 
diy. 

Woolen garmrntfi, unless badly infected, may 
be fumigated with rnmialdchyde, followed by 
exposure to sunlight- Otherwise heavy gannents, 
carpets, rugs, furg, woolen curtains, together with 
children's playthings and books, should be put 
into compact bundles wrajjped in cloths wet in 
carbolic acid 5 per cent or bichloride of merciuy 
1:1000, and burned in a furnace. 
Utensils. — Dishes and silver may be boiled for 20 
minutes in soila solution 5 per cent, also wash- 
basins and other toilet dishos, besides all surgical 
instruments, nail files, and manicure scissors. 

Toothbrushes should not be used during in- 
fectious illness, but the mouth and teeth cleaned 
with small mouth sponges and toothpicks wrapped 
with absorbent cotton, both to be burned imme- 
diately. 
FumiCure. — 1. Fumigation with formaldehyde. 

2. Wipe ftith cloth wet in carbolic acid 5 per 
cent followed by washing with a 20 per cent 
warm soapsuds containing 1 ounce of petroleum 
to each gallon. 

3. Expose to BUivM^t, Iot wwcnl ^ss^Nsv«a!> 
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cessdon if possible, turning all sides to the Buni 
turn upsidc! down as well. 
WalU. — I. If papered, wet ihoromjkly with bi- 
cUoridc of mercury solution, 1 : 2000, remove 
paper, being very careful to keep the paper wet. 
2. Fumifiate the rnom and follow by opening 
all windows and doors for twenty-four hours. 
Floortt. — I. Wet with biehloride of mercury so- 
lution 1 : 1000 before fumigation. 

2. After fumigation, scrub 1^'ith 20 per cent hot 
soapsuds to which has beeu added 1 ounce of 
washing soda to each gallon. Tliis fn-st cleaning 
should be done with a broom and mop that the 
water may be as neai boiling as is poaaible. 
Woodwork. — 1. Wet with bicliloride of mercury 
1 : 1000 before fumigation. 

2. After fumigation, wash as directed for 
furniture. 
In several cities laws have been enacted requiring 
piibhc libraries and conveyances to be disinfected, and 
in some cities barber shops are under inspection regard- 
ing their daity care. 

TE*cnT.R'6 NoTK. — For further directions for disinfecting 
sick rcioin, jKH.idtit, and curse eee Primary ^fuming Technique, 
Mclsaac, Chapter XII. 




CHAPTER XH 



ftUASANTINll 



Dr. Walter Wyman of the Uuited States Marine 
Hospital Scrvif'e defines qiiaTantiae as "the aduptiou of 
restrictive lueasiires to prevent the introduction of 
diseases from nnp country or loeality into another." 

ITie term is broadly used, and by usage includes port, 
land, intei-statc, municipal, railroad, house, and room 
quarantine. 

Thp necrssity for rcfitrlctions in ci-^rtain diseases has 
been recognized from the earliest times, leprosy probably 
bi'iug the first disease for wliich isolation in any sense 
was practiced. 

The (ir-st iiiftritirne or port 4"niarantine was established 
in I'lOli in Venice, and all ships and persons coming from 
Egypt or other countries, suffering from the plague^ were 
detaincfl for forty days in quarantine; this practice 
gradually extendctl until it was realized that snc;h whole- 
sale arbitrary measures were unreasonable and imposed 
so much injury upon commerce that more rational 
restrictions were gradnally made. 

The Uuitwl States government maintains quarantine 
stations at twenty-eight sea[)orts. "Maritime quaran- 
tine eon.si9t8 of the detention ai the infected ship, the 
isolation of the sick in a special huspital at the quaran- 
tine station, the disinfection of tlva s'm,'^ 'a.'wik, Vvs. 'wnkh?' 
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as well as the clothing am] bedding of the well, the <j 
tcntion of all wi-U persons in barracks until aft^r the 
period of incubatiou of the particular disease has elapsed 
and all danger of disgemiuatioQ has been etimlnated. 
The period of detention, the moi^le of disinfection, as well 
as all the other prophylactic measures employe<l, will 
depend entirely upon the character of the disease, its 
period of iQctibation, and the nature of the ship's cai^o. 
The disinfecting agents commonly employed are super- 
heated steam and formaldehyde." (Bergey.) 

Inland quarantine is used in time of opideroics in cer- 
tain localities, as in the case of yellow fever in the South- 
em states. When an epidemic extenils over a number 
of states the quarantine becomes interstate and is under 
the jurisdiction of the United States Treasury depart- 
ment, which obviates the confu^on nhich might arise 
from conHicting laws in the variotis states. 

House quarantine is employed against smallpox, 
scarlet fever, diphtheria, cholera, typhoid and tj'phus 
fevers, yellow fever, and leprosy. 

The patient should be Isolated from the rest of the 
family, and other persons residing in the house should 
be forbidden attending school or business, or entering 
any public assembly or conveyance;. 

None but those in charge of the patient should be 
allowed to enter the house, and the board of health is 
rrqiiired to placard the house, the placard to remain 
until the patient has recovered or tiled and the house 
liaa b(.'cn disinfiTtcd. 

The foUiiwing tabic reproduced from the proceedings 
of the Michigan state board of health is con\Tncing proof 
o/ the value of isolation and Oism^w.\.\Qa-. — 
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Each state has a right to quarantine, but the FoJeral 
government may assume control when the quarantlua 
interferes with interstate commerce. 

The board of health of each state not only enactB 
regulations for quarantine in case of infectious diseases, 
but for controlling all conditioii-s which may be detri- 
mental to tlie public health, such as the disposal of gar- 
bage, sewage, the regulation of slaughterhoiiacs, burial 
of the dead, and pollution of water by refuse from manu- 
fsic luring.' 

Till.' disposal of the dead is accomplished by burial or 
cremation, the laws varying little in the various states. 



'Tbachxr's Not*. — CopioH of the lEiWfi and rngulAtionn o( 
the abate and olty lioarJa of health ohould be posted in the nurses* 
dMsrooms. 



^^^JPIP^^^ TNDEX^^^^^^^^H 


^^H Arids, boric, lis food preservative, 


OHOcc in, 56. ^^^^^^^^H 


^^H 15, 35, 46. 


sewer, 58. ^^H 


^^H oarbolio, s^ dislnfcFlnnt, 192, 


soil, 57. H 


^^P ina; in B'W]i, 195, 1!I7. 


suiirceA of iiDpurltiea, 59, 61), 61. ^M 


^^^1 tilrir, as plt^mt'iit of food, 4. 


vitialt'd, ^fFocts of, 00. ^M 


^H lactii^. lit, 19. 


Ali^iiiiril, ss disinfaclaat, 1B3. ^H 


^^H maJic, aA olpiaent. of fooil, 4. 


aa food, 23. ^H 


^^H mineral, diBinfeuliuu by, 103. 


exL'ca^ive oae of, In tropics. B3. ^H 


^^H organic, in food, 4. 


.Mum, USD ia puriSa&tioa of water, ^H 


^^H oxaliu, ua element of food, 4. 


■ 


^^H BUlicylLc, us food prtucrvative, 3C. 


.4iiMiicniA, iu. air, 57. ^| 


^^^H t.artnnr, a^ i^lctneat of foCuL, 4. 


efTeote of fiunes upon Ileal Lli, ^H 


^^^1 Acti.noiiiyc(»iB, cat.tl^i d-ifiE&ae, 11. 


^M 


^^H Ac1li>n oi wind, SS. 


Antcmis, in Trorkingvomrai, 174. ^H 


^^1 Ad It It oration of food, 27, 30, 


stBtietii^s of, 104. ^H 


^^H Df butter, 45. 


.4iuaial foode, S. ^H 


^^H of rliPB^e, 46. 


Aiithcax, trniiHnuasiiun of, 109, 100, ^H 


^^H of cliocolate, 43. 


Antito>.ii)3, iinp of, 103. ^H 


^^^H of curaa. 43. 


.%qii«ou!i viipor, in air, CO. ^^M 


^^H of eadce, 44. 


.\rgun. in tur, 55. ^^^^^^ 


^^H of iDoat prc-pajratioos, SO. 


i^iHciuo, in food, 3S, ^^^^^H 


^H of uiUk, 47. 


^^^^^1 


^^H ton, 44, 


IISI3 of, iti induiit.rien, 1.66. ^^^^^H 


^^^m Age, na Fnciur in health and dunse. 


Artesiikii w^ilit, 77. ^^^^^H 


^ 103, 


.\siatic cholera, tmnsmieaion of, ^H 


Ague, brass foiinder'a, 106, 16S. 


■ 


Air. 53, 


Attitude, restrioted, 129, 1G7. ^M 


ammonia In, G7. 


^H 


amniint Dcnnaory for ventila- 


Bacteria, ns cause of tatrnt ttiul (Uh ^H 


tion. U-1. 


pnisaiiiiii;. 13. ^| 


lU^ucnua vafKii In, 50, 


in air, 6~. ^^t 


argon in, 55, 


in Tiltcrs, S4, 87. ^M 


bftctfTiB in, 57, 


in milk, 13. ^^^^H 


cArbon. dioicido in, 2W. 


in water, 7% SI, M. ^^^H 


parbon Tnonnidd«i in, 58, 


Uaking ipowders, 19, 41. ^^^^H 


coniiHHition of, 54. 


KalUrap, ^^^H 


compmsud, 53. 1117. 


Rnthrmirns, 118. ^^^^1 


nonvityanrp of infoctian. by, 57. 


Hftllis, 112. ^^^M 


diiMi in, 57, 60. 


Iltitlit.nlu, 92. ^M 


^^ filtrution of. fiS. 


ricdhuKn, M (uirHcTs of dlxnuiR, ^M 


^^H hydrognn in, 55, 


im. ■ 


^^H iiilrogon in, 55. 


ID tliL- haunehuld, 123. ^H 


^^H orgiuuc mnttcr In, 57. 


tied lin?n, cicaiilincw of, 130. ^H 


^^^L^^ OxyK^n ill, G4. 


<liKi&twU'H\ ^^i V)n . ^^M 


^^M^ ^^H 



^H ^^^^^mra?^^^^^^^^^^^^^^^^H 


^H Bed lintn, BoilM, 121. 


Clothing, 116, ^^^^1 


^^1 Etedrtmmn, IIS. 


diniiitertion of, 197. ^^^^H 


^^B Beer, perccQiagc of alcohol in, 


Cold, ftritifleptic action of, 100. ^^| 


^H 


prcscrvntion of fond by, 23. ^H 


^H Bell Irnps, 92, 


Coloring matter in fooiJ, 37. ^H 


^H rt^rrl^, for fooii, 2S. 


ComboatLoo, of cArbohydratcfl in ^H 


^^1 Bcvoragy>s, 22. 


tli? hiidy, (>. ^H 


^H Bicbloridp of raerewry, as dionTeo- 


of fat.* in the body, S. ^H 


^H tivnt, 102, 106. 


of protcids io the body, &. ^H 


^^B Eloillug neater, dlsiDfcrtioD bj', 100. 


Condiments, 24. ^H 


^H nooks, diHici recti oil oF, 197. 


Copp«T, Bs Addition to food, 38. ^^^^| 


^H Brandy, perceat&se q( alcohol in. 


Cotton, dust of, 106. ^^^H 


^m 23. 


Cream, ^^^^| 


^H Breiul, 1ft. 


of tartar, ^^^H 


^M Buttef. IS, 4S. 


Crematiiui. 201. ^^^H 




Crcolin, a» dlniifeutaDt, 193. ^^^^H 


^^M CaissoQ diBeose, 53, 167. 


Creaai», 193. ^H 


^^M CikmiTOn's scplii- tank, 9S. 


Cfoivdiiig, &8 cause of dlsoaao, 100..^^^^^| 


^H Cannr^d foods, 26, 41. 


Cysticeccas bovis, 11. l^^^l 


^^m Cii.»iiiiig, prnsDrvatiuQ of food by. 


^^^^1 


^M 


Dampni!^. pxpasurc to, 107. ^^^^^| 


^M CaJbohydratea, i. fi. 


biiildiiiifH, 117. ^^^^H 


^^ Caj-liolic aciJ, as disinferUuit, 192, 


^^^^H 


198. 


DpqJ. disposal of, 201. ^^^^| 


^^— map. iS5, 107. 


Dust rill' tors, of garbage, 99. ^^^^H 


^^t Ciu'lioTi •lio.xii.lc. in nir, 53. 


Dipt, B» ajd io lieAlth. 115. ^^^^H 


^^B Curbun duulphidc, fiuncs at, 1C4. 


necessity of ini&t'd, S. ^^^^^| 


^H Carbun monoxide, poisoiuaE by. 


Diphtljeriu, trcinEiiiiaiion of, 108. ^^| 


^P £8, lfi4. 


UisGiue, cDiuteK of. lOL. ^^| 


^ Cats, 124. 


couiinoit Io school children, 13!^ ^^| 


Ceilings. 119. 


disBOmination oF, 107. ^^| 


Cereuls, 16, 42. 


ivMStuncf to, 11)2. ^^^^H 


t'esspools, H3, 


Biaiuf^-tanls, I2'2, 188. ^^^H 


CImlk, dust of, 131. 


chemical, 190. ^^^^^| 


in waler, S2. 


Dlaiufertion, 101, 158, 188. ^^^H 


1^^ Chanibcrlaml-Paatciir filter, 87. 


clolLing, 197. ^^^^^ 


^L Cbersc, 16. 


exircta, 190. ^^^^H 


^y paitJO'uiQg, 15. 


floors. ^^^^1 


1^^ Chicory, e.» fulull.crant of coffw , 45, 


of furaiture, 197. ^^^^| 


Cluldren, eniploynieiit of, 169. 


^^^H 


Hchool, I3J. 


of M'rtU'lworki, L9S, ^^^^^^H 


Chloride «f lime, m» disinfectant. 


OrAmagc, 7Gi. ^^^^^H 


190, lea. 


Drying food, 35. ^^^^H 


iiBismthepiirifii^ationorwateT,S3, 


DuQt, ill uir, 57, 80, ^^| 


Chloride of sodiuui, 5. 


offL'l-tG uf, UpOQ hckltli, 103, ^H 


'Chlorine, rITects of fumDB upon infe(>ti<,-e. 1(18. ^^^^H 


heal lb, 163. 


irrilatine, ^^^^H 


Cholt^ra. Asiatic, trBJisiuisaioii of. 


poisonoufi, 16S. ^^^^H 


70, 108. 


^^^^^1 


<TIeaidInc£e, 2, 112. 


Electtic lighting, 7S. ^^^^^| 


CJimatv. 62. 


Eaiployni^nt of woman Mid tfhtt^^^^H 


^—^ («r, il8. dteii,\W. ^^^H 



^^^^^^^■1 


^?^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 


^^^^Bl^^^^^^^f mDi:x 20s ^^H 


E{udmues, lOB, 


Oas, as illuRiinajit, 7S. ^^^^^H 


Bxcr^ld, dislnf^rtion oF, 106. 


Ico-lcmg ^^^^^H 


Exerotiooft, in henlth, 118. 


poisnnmg by, 5S. ^^^^^| 


EsopciBff, 113. 


Goit.rtf. fonnectioB of watw irith, ^^^^B 
Qrouud. water, 75. ^^^^^M 


Ksi^tdriK. hmi iiJr iii, SO. 


venlilttliDTi of, lyi. 


^^^^H 


Farinateoiis foocjs, 21, 


Habitation.^, 12H. ^^^H 


Fats, aiiicnail, 4. 


IltirdncsH of water, 62, ^^^^^H 


1 : vegetobk, 4. 
^K 1 Klteie, 83, m. 


Uetht, ilisinfeuiion by, ISA. ^^^^^^ 


e.\poaurc to, LQS. ^^^^^| 


^^H FlltrjlfLOQ, of ajT| 48a 


^^^H 


^^H of Bewagi", 95. 


BcliOulB, 127. ^^^^^B 


^^H piirificatian of water by, S3. 


Ile-redity, ax factor in diacaae, 106. ^^M 


^^K Firep]a:^e9, 70. 


Horse mr^nt., aninuiit c^aten, 9. ^^^^H 


^^m flah, aa locni. IS, 


UousB, povltiou of. 117. ^^^^^H 


^^^H pciisoning by, IG. 


HouBoIiuld hvgiE'iie, 117. ^^^^H 


^^H F^M, OS carriers of diEeitae c^rms. 


Humidity. 58. ^H 


^^P 108. 123. 


HydronliloricDcid. as donilorttiit, 93, ^^^^^| 


^^ Flooni, disinfection of, 19S, 


ns (lislnfevtant, 102, 196. ^^^^M 


rioiir. 17, -13. 


fumvs ^^^^^1 


FliioriUa, oa fooil preBcrvBtivsB, 3C. 


Hydrogen, in air, 6S. ^^^^^| 


Fooil, aiiuHiT^iliun, 2?. 


^^^^^M 


Momint nPFessnry, 6. 


^^^H 


animal, 0. 


boxea, ^^^H 


^^ canned, 26, 41. 


(tre&m poisotiing, 14. ^^^^^| 


^H oereiLl. 16,42. 


transmiBsion of lyptiold through, ^^M 


^^P chE^nic&l prcsorvKtion of, 26, 3S. 


^^^M 


■ composition of, 3, 


l1luoiirstiti£ gas. 73. ^^^^^| 


1 digi-stibilily of, fl. 


pc;l>ioning 5S. ^^^^^| 


I^H (arinurr^ous, 21. 


Ininiiimly. 103. ^^^^^B 


^^M nutritive value of, 3. 


Infantile diarrhoea. traastmsEion of, ^^M 


^^B polenlifti cnrigy of, 6, 


by milk. U, lOS. ^^^M 


^^H prcacir^-alio-D of, 24, 35, 


Inferlion, ^^^^H 


^^B v&rlpti««, tl. 


convevanci^ of, lOS. ^^^^^^H 


^H veii^able. 20. 


for ^^^^^1 


^^B Forcrs, Ttstrvf-, of the b«^y, 5. 


Insects, relation to diseuse, lOB. ^^^^^| 


^^ FarmaldclivdOjiwdisinfeclftn.t, IfiO, 


protectioii from, 133. ^^^^^H 


19a. 


IiiBpci^tioii. of roeal, ^^^^^^ 


FDnnalin, tm (liwnfn!lAnt, 19A. 


mMliiral, of schools, 134. ^^^^^H 


Fruit*., 21 . 


IritfirNtnlr qimtrtntine, 199. ^^^^^| 


dccftyins. 2. 21. 


Iron, io walor, 7n. ^^^^^^ 


' Fur, oe tnean-i of tnmnmittJoK ilis- 


purification of watci wLtli, 83. ^^| 


1 cnec, IW, IffS. 


IrriKnlioD, sowugc, 95, ^H 


^K FuntiicM, 60, 71. 


laolntioii, 1«3, IM. ^H 


^H Fllniitilre. 110. 


dtiratidii of, in cliiukcn pox, 140 ^^H 


^^m diainfectian of, 107, 


in dtphtl^crin, 140. 301. ^^^^H 


■ 


in GfTrnun iiieasloa, 140. ^^^^H 


^M GarbrH;^. UT. 


in rncHdl'-s, ^^^^^M 


^^1 dinpusttl of, flS. 


iu 141), ^^^^^1 


^^r urdtniutcea ngkrdiuib 97. 


in ■(■Hi-lK tever. 13Q, 201. ^^^H 


QuiEct, 14, 


in toDiiilitis, 140. ^^^^1 



^m 206 INDEX ^I^^^^^^^H 


r Klt«h«n«, 118. 


Nitrogen, abeorptiou by plnats, S& ^^M 


i ruruBo, its, lOO. 


in air, 55. ^^^^^H 




Nltririus fumes, I<14. ^^^^^M 


^^ Lftnip«, 73. 


^^^H 


^^B Loaii, SLCiion of watsr on, 76. 


^^^^^H 


^^y pHiihianing, lOfi, l6Ji, 176. 


OcRupUioR, riiseasea of, 105. ^^^^^| 


' I.faven, for brca*l, eta., 19. 


efTecta upon heaJtb, 105, Wi3. ^^^^B 


LeptliiPS, 10. 17. 


hygiene of, IQ2, ^^M 


Light, aa (liffliifcclant., 188. 


Oil, an fooil, 4, ^^^^^M 


effcot upuii liealt.li, 73. 


Organic acide, in fond, 4. ^^^^^H 


^_ in TiU'toriefi, lfi3. 


impurities In wuler, 70. ^^^^^B 


^^B in achools, 1ZS. 


Outlets, far nir. 66, ^H 


W^M Liaii;, Ha •.li.-^tiiF^i-taiit, 101. 


Oystem, transmieeioa «( typbMd ^^^^H 


' clilorido of, MSB of, 100, 106, 


fever by, ^^^H 


Lunrheons, aclinol, 131. 


Ozitn^, air, fiS. ^^^^H 


Lyaol, aa disiufivtant, 104. 


MBV in purilii^aliim of water, 83. ^^^^B 


Malaria, trariHTnUMOD of, lOS. 


rarsMilcM, In meat, 12. ^^^ 


Metil, (^aiiiicil. 2C>. 


Pa<1piir filter, 37. ^H 


^^- (Ugtstibility of, LO. 


Perciarieaiiate of polnw<ium, as dis> ^^M 


^^H dispASF'll, lu. 


ioferliint. 83, IHl. ^H 


^H driol, 


Personal liygicnp, 110. ^^^^^B 


^^H effects of cuvking upva, 10. 


^^^H 


^^^1 inngicction, 11. 


PiKKjiitoriifi, fumrs of, 10i> ^^^^^| 


^^^H niitritivc vilIuc <tl, 9. 


PKxmbing. liniise, 90. ^^^^^| 


^^H parsfiitCFi in, 12. 


soliool, ^^^^1 


^^H putr«fFi(!tioii of, 12. 


Pfit^ntin.! i'nprg:y of fond, 8. ^^^^^M 


^^P mv.; 


Pr»^cirvarion n! tond, 24. 3&, ^^^^^| 


1^^* red anJ wliite, 10, 


Protriili-. am^tiint nraesMry, 8. ^^^^H 


suite.!, 26. 


cliv»inration of, 4. 14. ^^| 


smokrd, 25. 


Purification of -water, 8l, ^^^^H 


' tr&nstiii):iiiinn of ilisease byi 12, 


^^^^H 


luboretilniiB, 11. 


QuQTantino, 189, ^^^^^^^ 


Meat poiaoniag, 13. 


tiouse, 300. ^^^^^^H 


Meilltftl iiiinppption of ijcliools, 134. 


inliinJ, 200. ^^^^^H 


Mercury, bicliloridiC, as diainfec- 


iulemtate, 109. ^^^^^^M 


1 lint, 1P2, l!l«. 


^^^^^^^M 


1 fumea of, 164. 


^^^^^^^^M 


Millc. 13. 


Hanp, as fsrtor in dieease, 104. ^^M 


fti.lulteration of, 47. 


Eadiation, 69. ^^^^M 


! bacteria in, 13. 


Huts, ^^^^H 


■ dirty, 13. 


Recreation, 113. ^^^^H 


poiaonirig by, 14, 


Rtlativc biimidjty, 68, ^^^^H 


1 preservation of, !5. 


Respiratary dtstMtsBS, inoreaae at, in ^H 


IraiisiuisBiuii of <lbcase by, 14. 


winter, 63. ^^M 


Mineral acids, aa diiiinfeeljuits, 192- 


Uest, 113, ^M 


eieuie-ats in fooi!, 4, 22. 


Rdoiii • !J» lifer t ion, 158, 195, 107. ^^^^| 


Mineral WBter*^ 22. 


Ruoning trape, 91. ^^^^H 


Mosquitucfl, aa. eanien of disease 


^^^^^H 


genua, tOS, 123. 


Sallevlic acid, as food prcBervKtivc^ ^^^H 

Salt, fi. ^^^M 


Naplitba, fumea of, lU. 

1 

L 



^^^^HJ^IP^V INDSX ^^H 


' Band filti-Ation af y/tXfir, S3. 


Strain, diBinfeetion hy, ISO. ^^^^^| 


Sehools, 125. 


^^^^^1 


blackboards, 126. 


Stoves. ^^^H 


eJnalvrooms, 127. 


^^^^M 


ilpl'fcts of, lau. 


»iih»tituli^4 (or, 49. ^^^^^1 


desks, 129. 


Sulptiiir, as iliei afeota-nt , 191, ^^^^^H 


diseases nomiDon to school uUiE- 


dlDxidv, clT(x:ts o( (viaea itpon ^^M 


dr«ii, 133. 


healU), 104. ^1 


drinking watvr, 130. 


dulpburic acid, as di^iofcctDUt., 192, ^H 


1 heating, 127. 


Sunlight, UB factor in hraltb, 73, ^^^^B 


^K lighting, 126. 


us diiinfi^nlaal, 181). ^^^^^| 


^^H luncheons, 13t. 


Siirfare ^'nl^r, 77. ^^^^^| 


^^M mttWpeL] iiiHpcctiou af, 134. 


Susceptibility to discft^Q, 102. ^^^^^^ 


^H seala, 121). 


^^^^^1 


^^H sewage, L2S. 


^^^^H 


^H ato. 125. 


Temperature?, roquirod, &S. ^^^^^| 


^^K slnicturf. 125. 


TetH.iL]is, iraiixiiuMion at, 108. ^^^^^| 


f veutilttl ion, 137. 


Tuwi'lii. pi'i'sonaL, 121, 12S. ^^^^| 


wasli-rooins, 128, 


^^^H 


valer^vlDsela, 128. 


Ttbi]*, fnr iiliiinbinE, 91, ^^^^H 


Setwoii, as factor in discMe, 107. 


Tutxa'culosis, transiuiHtlioii of, 108, ^^M 


Belf-purifivatjon of water, 81, 


Tvphoid F^ver, trouBtiUHBiciii of, 7tt, ^H 


B^wagp, SI). 


SS, lOS. ^M 


^^ chemicftl trPntniMit of, Q*. 


^^^^M 


^^B comjwnilinn oF, SO. 


Vdap, diEiinFFPlioD a(, 1D6. ^^^^^| 


^H diiipo.^ul uT, 93, 05. 


aewuge, St>. ^^^^^1 


^H filtrntioD of, »&. 


UlonailH, dlHLnFooUoD of, 197. ^^^^| 


^^1 ri'LiLu-val of, 8B. 


^^^^^M 


^^1 Scw^r air, 90. 


VocriDHtinn, tl>3. 137. ^^^^M 


^^H Sex, 119 factor in ilIgeB.'iE, 104, 


VcgcKLbii' t(»>ilH, ICt, SO. ^^^^1 


^M 


ilecnyiug. 2. ^^^^^1 


^^M 8inkn, kittben, 03. 


Vcgcliiiiun, c-'fTL-cta upaa air, CS. ^^M 


^H slop, 93. 


Vetitilmiuu, 2, i)3. ^^^^H 


^^H 81«i)), amount r>'<|iiiri-il, 114. 


niucliunica-l, 67. ^^^^^^^| 


^^^^ 8iiik1I|k>x, frikfiHnussioii ut, lOD. 


^^^^^^1 


^^B Smoking, prM^rvntion of food by,. 


127. ^^^^^H 


^H 25. 


^^^^1 


^^B Saap. rHrhnlic, IDfi. 


pteniini eytXem, 67. ^^^^^^| 


^^1 iIlMiiri>i.'iaiit ptuperlieB of, 193. 


vuL-iuiiu HV'iilein. Pi7. ^^^^^M 


^^^L tiadjt. blcurburuLlr, IS. 


Vftniiiii. prutcsctioii Fromj 123. ^^^^^| 


^^B BO ilinintrniunt, 19A, 19?. 


^^^^^^ 


^V 8cil, 70, 


Wall t^per, ^^^^^ 


^M tit. 76. 


WbILh, diniuFci'tion of, IBS. ^^^^^^ 


^^1 bnctprin in, 70. 


Wcinli baniLX, ^^^^H 


^^H rotino;tioii vrith diMacc, 75. 


Waalc vipM, 01. ^^^^^| 


^H lupM, !Hl. 


^^^^1 


^H |Killiitiivn nt, 75, 76. 


an ItfLd, 70. ^^^^^| 


^^1 wal«r, 75. 


^^^^^1 


^H 8|>ii.>L>«, 24. 


Hniount n<vM«ary, 5, 6, 81. ^^^^^^ 


^^1 Sprinea, 77. 


appc-anLiii-'v uf, 81. ^^^^^^ 


^^^ fipiittim, didufectianof, 197. 


tuiftoria. in, 79. Rl, 8-1. ^^^^| 


^M fitatn, 119. 


boilkng, aa dUJafccUxit, 19a ^^^^| 



20S 



INDEX 



Water, connection mth disease, 79. 
examination of, 84. 
filtration of, 83. 
ground, 73. 
impurities of, 78. 
minerala in, 76, 79. 
purity of, 2, 76. 
purification of, 81. 
self-purification, 81. 
surface, 77. 
typhoid infection of, 79. 



Water-cloeets, 03. 

Wells, 77. 

Whiaky, as food, 23. 

Wind, action of, in Tcntilatial^ 

Women, emplovment of, ISO. 
Woodwork, 119. 
disinfection of,.108. 

Yellow fever, tnutsnuanon of, 79« 
88. 



.1 



J 



Pcinted in the Uniled Sutcs of America. 



LANE RtEDICAL LIBRARY 



Tn avoid fine, this bonk should lie rettirrv<l 
nr before ilu' ilate l;isi sutnijcd hcliw. 



WT~1W 

pes' 19 Id 



?r 



• O ' 



.r. 



'*-»» 



1 , 



